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Boss or Bossed? 


MAN 


Success 


who owes much of his 
as an executive to his 
keen observation of men and his in 
telligent use of them, remarked in a 


recent conversation: 


“Everybody likes to boss or to be 


bossed.”” 


Satisfaction at having one’s own way 
is so general and obvious that there 
would at first thought seem to be no 
obverse to this medal— that everybody 
would like to be boss. 


This may be based upon ignoble 
gratification at seeing underlings jump 
to do one’s bidding, to justifiable satis- 
faction at having an unobstructed op- 
portunity to carry out one’s ideas and 
to command the necessary co-operation, 
or to anything between. 


And usually, the smaller the man 


the more he_ stresses and makes 
ridiculous the authoritative and auto- 
cratic features of the commanding 
position. 





But there is an obverse. 
like to be bossed. 


People do 


When it comes to a crisis, the major 
ity prefer to be told what to do and 
how to doit. 


They fall in behind the man with 
the loudest 
and do the 
mount the 


voice or the most backing 
lock step or goose step or 
treadmill to the nodding 
approval of constituted or assumed 
authority. 


When it comes to making a decision, 
to meeting an emergency, to getting 
the plant out of a tangle, to bringing 
about needed reforms or realizing de- 
monstrable possibilities, to assuming 
or inviting responsibility, the natural 
love of leadership is sicklied o’er with a 
pale cast of shrinking timidity and the 
majority bend their necks to him who 
has qualified to bossthem and is not 


to be bossed. 


hesitant about do 
Ing so. eu 
Most men_ like on - Sty!) 
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ROBABLY at no other gathering of like character ELD in Chicago at the Coliseum from Feb. | 
has the use of power and heat in our great manu itv and diversity of material presented T 
; : ‘ : . » ¢ 9 iY i 
facturing establishments been given such diversity attendance was not so ereal, the total regi tral { 
2 E xn < < as ss) re « Ss re ! ain 
of treatmen Six re apers , rer an 
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attention and the relations of the one to the othe vice" ~gihepes t co-oper: itive eifort o ane nol 
established. Other papers dwelt upon the tremendous the front that this is the age of power and eng 
electrical development of recent years, the advance in app 


coal-burning equipment and the economies to be antici- 
pated by co-ordinating the gas and electric power Crane Company, the Illinois Steel Company and the new 
supply. In all, thirteen papers were delivered in five plant of the Chicago Byproducts Coke Company. 









sessions. Discussion was not prolific, owing largely to A brilliant feature of the conference was the banquet 
the fact that the material presented had not been and dance held at the Palmer House, with an attendance 
preprinted. of about twelve hundred. 

Two afternoons were devoted to visualizing some of Samuel Insull had an interested audience in his after- 
the things talked about at the conference. Four plants dinner address, in which he passed in review the salient 
were visited, including Calumet Station of the Com- things that have made the last fifty vears an electric 


monwealth Edison Company, the main works of the era. Illuminating his remarks by anecdotes of early 
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the second Midwest Power Conference. qual- 
ned the high standards seta year ago. The 
proaching 800, as compare ‘d to 1.200. and the 


hort of the 700 maximum attaine ‘d at the first con- 
yineers is to be commended, for 
plication to industry is a measure of productivity. 


it brought to 


experiences with the various devices and glimpses of 
the revolution in industry and in home and farm life 
that may grow out of the present power developments, 


Mr. Insull pictured America’s machine- 
made empire of the future. 


At the same time he issued 


power-driven 


a warning to legislative 


factors that might tend to interfere with the billions 
invested in the central-station industry, 
country. In 


in its effect on 


the entire connection with the general 
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‘eatures Industrial Power 


industrial and commercial deve 


the Large amounts ot 
capital are required for its prosecution and that capital 
has to be invested yi 
product. h 


‘lopment of 


the countrs 
power business is important. 
the demand for the 
1 his opinion no greater blow could be aimed 
at the general development of than anything 
that would attack the great 
companies. 


mars ahead of 
industry 


credit of the power 


DEVELOPMENT OF POWER SUPPLY 
OUTLINED BY 


IN CHICAGO DISTRICT 
CHAIRMAN MONROE 


Following an official welcome to Mayor 
William E. Dever at the opening Tuesday 
afternoon, the purposes that had brought the convention 
together and the underlying 
the second largest metropolis in 
expounded some length by W. 
of the Conference. 


the city by 


session on 


reasons for holding it in 
the country 
S. Monroe, chairman 
Statistics were cited to show why 


were 
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the “capital” of the Middle West had become the center 
of the industrial life of the nation. 

As electrical and mechanical power has been responsi- 
ble to a large extent for this industrial growth, the 
outstanding developments of the last year in the power 
supply of the Chicago district were enumerated. In 
1926 the generating capacity was 1,173,065 kw.; the 
maximum load, 1,040,100 kw., and the output for the 
year, 4,126,300,000 kw.-hr. The annual consumption 
per capita is 1,040 kw.-hr. Passing reference was made 
to the new State Line Station and its 208,000-kw. unit, 
to the progress in coal burning represented by the pow- 
dered-coal installations at the Calumet Station, the 
developments in the 132,000-volt ring around the city 
and the interconnections with other systems that will 
lead into Ohio, West Virginia, Pennsylvania and down 
through Tennessee and Alabama to Mobile. 


GROWTH OF THE POWER INDUSTRY 

To show the increasing value of power to home and 
industry, W. W. Freeman, president of the Union Gas 
& Electric Co., presented some interesting statistics 
for which he gave credit in part, to the Society of 
Electrical Development. Figured at the first of the 
year, the total capital invested in all branches of the 
electrical industry was $19,500,000,000 and in the cen- 
tral-station branch alone, $8,400,000,000. The construc- 
tion budget of the central stations for the vear 1927 
totaled $958,000,000. ° 

Picturing the growth of the industry over the ten- 
year period from 1916 to 1926, the kilowatt-hour sales 
had increased from 21,230,000,000 to 68,732,000,000 ; 
the industrial power consumers from 201,000 to 632,000 ; 
commercial lighting customers from 810,000 to 2,735,- 
000; the number of wired homes in the country from 
4,700,000 to 15,000,000 and the number of persons served 
from 20,000,000 to 63,000,000. Estimates had been 
made that not more than 44 per cent of the potential 
industrial load of central stations had been realized, and 
in industrial heating it was thought that the present 
load of 1,000,000 kw. might be increased on a par with 
the 13,000,000 hp. of motors now existing. 


USE OF POWER IN THE STEEL MILLS 

Industrial power and heat was the general 
topic of the six papers at the Wednesday sessions of the 
Conference. F. W. Martin presided at the morning 
meeting, at which Wilfred Sykes, of the Inland Steel 
Co., traced power developments in the steel industry, 
which employs approximately 470,000 persons and pays 
annually in salaries and wages close to $900,000,000. 
With each improvement in the development and distribu- 
tion of power, and the facility with which power can be 
applied to mechanical there had been an 
increase in the production accompanied by a reduction 
in cost and selling prices of the product. Figures from 
one plant had indicated an increase in production per 
man of about 35 per cent within the last ten years, not- 
withstanding the elimination of the twelve-hour day. 

In 1926 the amount of power used in the industry 
was equivalent to about 7,000,000,000 kw.-hr. Of a 
total of 5,500,000 hp. in motors over 1,000,000 hp. were 
driven by purchased current. 

In plants with blast furnaces the author believes that 
future practice will be to install efficient steam-driven 
blowers and turbo-generators and modern boiler plants 
developed to burn economically surplus. blast-furnace 
gas, supplemented by pulverized-fuel byproducts such 


use of 


devices, 
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as coke braize or by pulverized coal, where the gas 
supply does not meet the power demands.  Intercon- 
nection with central-station plants and interchange of 
energy at times of gas shortage or excess to meet the 
power requirements will be found an economic advan- 
tage to both parties. (A more complete abstract of Mr. 
Sykes’ paper appeared in last week’s issue of Power. 
Discussion of this paper turned to the development 
of high-pressure turbine plants, resulting in improved 
economy and lower initial costs; the reduction in man 
power and the increase in quantity and quality of the 
product in the last three years from electrification of 
the mills, and the advantages to be obtained from inter- 
connection with the central station. The steel company 
has surplus gas that could be used by a gas company, or 
from it current could be generated and supplied to a 
central station. The rates that could be paid for this 
surplus gas or current depend upon the time it is avail- 
able, the reliability of the supply and the efficiency of 
the most economical units of the utility companies. 


SAVING COAL IN THE Foop INDUSTRY 

In the food industry the plants of the Corn Products 
Refining Co. offer an excellent example of power and 
process requirements for steam. Dating from 1907, 
when the management of the factories was transferred 
from chemists to engineers, owing to the fact that 90 
per cent of all the work involved in the manufacture of 
the products called for engineering rather than chemical 
know'edge, remarkable savings have been effected. Jn 
a comprehensive paper, J. J. Merrill, chief engineer of 
the company, reviewed some of the problems encount- 
ered in reducing the coal consumption from 20.3 tons 
in 1907 to 12.4 tons in 1925, per 1,000 bushels of corn 
ground, notwithstanding the fact that can-making 
plants, refined oil plants, cerelose sugar plants and 
equipment for many other products were in operation 
at the later date, requiring additional steam and power. 

During these 20 years savings in operation and in 
labor through improved equipment, perfection of fac- 
tory heat balance and more economical methods of dry- 
ing were enormous, and based on 1913 labor and ma- 
terial costs, a reduction in maintenance, amounting to 
$585,000 per year, was effected. (A fuller abstract of 
this paper will appear in an early issue.). 


UsE OF POWER IN PAPER MILLS 

Another industry requiring large amounts of power 
and steam for process is the paper mills. Discussion of 
the requirements in this industry was made by V. D. 
Simons, a consulting engineer, of Chicago, specializing 
in this field. Types of mill for paper and pulp making 
and the products produced are so varied that the author. 
considering broad generalizations unsafe, first identified 
the mill and the products and in each showed the rela- 
tion between the heat and energy requirements. For 
example, newsprint and other papers made principally 
of mechanical pulp or “ground wood” require energy out 
of proportion to heat, as 1,700 kw.-hr. per ton and only 
10,000 Ib. of steam. Book paper and paper board mills 
can be operated on 550 kw.-hr. and 12,500 Ib. of steam 
per ton of product, at a water rate of 22} 


22% lb. per kw.-hr 
Book paper mills in conjunction with soda pulp mills 
require about 635 kw.-hr. and 15,400 lb. of steam at a 
water rate of 24; lb. Other kinds of chemical pulp mills 


have little or no use for exhaust steam, so that the 


energy, when not supplied hydro-electrically, is usually 
generated by condensing or extraction-type steam prim: 
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movers, as is that of paper mills making white paper out 
of clean pulp. Other examples were cited and in all 
definite operating conditions given. Uses for water 
and the quantities involved, drying of the paper, heat 
recovery, applications of energy and the boiler room 
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Weekly load and output curves for cement plant, 


over twelve months operation 


were subjects given attention. Summarizing his con- 
ception of the special steam and electrical problems 
involved, the author said, in effect: 

Reduce the energy requirement of the process, if 
by so doing the cost of fuel and boiler-plant operation 
can be diminished. If not, reduce the heat requirement 
of manufacture, and if that be impossible, find a use 
for the energy available from the necessary steam and 
apply it to the reduction of labor costs in the mill. Or, 
balance the requirements of steam and energy by de- 
vising ways and means of using any unavoidable surplus 
of one or the other to attain increased production of 
paper. 


CEMENT MILL AS A LOAD AND POWER PRODUCER 


Of the various industrial power studies at the after- 
noon session, of which C. F. Hirshfeld was chairman, 
that of J. H. Lendi, chief electrical engineer of the 
Universal Portland Cement Co., on the cement mill as 
i: load and power producer, was of de- 
cided interest. a load the 
vement mill is unique among industrial 
lants in that it operates at an excep- 
tionally high load factor over a 24-hour 
lay, any departure trom 100 per cent 
laily load factor being caused by inci- 
ental operating difficulties and not by 
ssential interruptions in the process. 

his condition persists over weeks and 

ionths except as influenced by holidays. 

Not only is the rate of energy used uniform, but also 

e consumption of energy is large, as may be realized 

hen it is considered that during the year 1926 the 

‘ment industry of the United States consumed more 
1,500,000,000 kw.-hr. An outstanding feature is 
fact that the cement mill rejects sufficient heat in 


Considered as 


variable 
Speed 





an 
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the waste from the 
furnish its own power. 

Owing to efficient operation and the nature of the 
raw materials, the mills of the Universal Portland 
Cement Co. produce one barrel of clinker for every 
900,000 B.t.u. of powdered coal burned in the kiln and 
trom the 65 per cent of this heat rejected recover sut- 
ficient energy to operate the mill to which waste-heat 
boilers are applied. 


gases manufacturing process to 


As might be expected, the application of the waste- 
heat boiler to the cement kiln met with a number of 
difficulties never before encountered by a boiler, owing 
to the presence of a considerable amount of dust of an 
abrasive nature. Among the lessons learned from pio- 
neer installations are the following: 

To prevent tube cutting, a gas velocity of not more 
than 30 ft. per sec. should be used. 

A uniform gas passage with no abrupt turns and 
little or no horizontal shelving is desirable. 

Liberal tube spacing to prevent dust bridges 
forming and causing high local velocities. 
Accessibility to all parts to facilitate easy cleaning 

means of air or steam lancing. 
A steel that, by stopping air leakage. 
prevent secondary combustion and explosions. 

Ample means for draining dust lodging in the boiler. 

By this company it been the practice to use 
individual water-tube boilers per kiln in preference to a 


from 


by 


casing will 


has 
kilns to one 
or more boilers, owing to the advantayes obtained from 
the definite and individual draft control. The dust 


common gas chamber connecting several 


in 


the gases not arrested by the boiler is collected by a 
Cottrell precipitator. 




































































Typical waste-heat boiler installation with path of gases 


indicated by arrows 


Verification of the fact that no cutting takes place 
at velocities up to 60 ft. per sec. when the gas flow is 
parallel to the tubes led to preliminary experiments witri 
a vertical fire-tube boiler. No data are yet available. 

Conclusions reached atter reviewing nine years of 
were follows: The 


data as 


operating 


dry-process 
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rotary cement kiln of dimensions as commonly installed 
in the newer mills may be operated at a point not far 
from its ultimate fuel efficiency, and, owing to the inher- 
ent inefficiency of the process, rejects sufficient heat to 
make the installation of a boiler to recover this energy 
a necessary part of the cement kiln, provided energy 
cannot be purchased for considerably less than 0.75c. 
per kw.-hr. and sufficient for the power requirement 
ef the whole mill. The desirability of being connected 
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Diagram of heat balance of a typical cement kiln 


with another power system to take the excesses of power 
generated and as a source when momentary shortages 
occur is, of course, obvious, as is the turbine regulation 
which is governed by the steam supply and not by 
the load. 

Discussion touched upon the application of syn- 
chronous motors to cement mills, including the clutch 
tvpe, motors giving high starting torque and, where 
power was limited, the combination synchronous-induc- 
tion motor. Simplicity, ruggedness and low cost 
favored the induction motor for sizes of 50 hp. and 
down. Experiences with waste-heat boilers in 48 dif- 
ferent plants confirmed the author’s statement that suf- 
ficient steam could be generated from the kiln gases to 
supply the power for the entire mill. 


INDUSTRIAL POWER PLANT DEVELOPMENT 


Samuel G. Neiler, of the consulting engineering firm 
of Neiler, Rich & Co., Chicago, presented a broad story 
of the general principles of engineering as applied to 
the development of industrial plants. Special attention 
was given to the utilization of byproducts such as saw- 
dust from wood-working machinery and waste gases 
from furnaces and cement mill kilns and the improve- 
ment in economies to be anticipated by the extraction 
of steam from turbines for heating and process and the 
use of exhaust steam in low-pressure or mixed-pressure 
turbines. Individual installations were cited with an 
analysis showing the necessity of a proper correlation 
of the many items to be considered. Some interesting 
data were made available on waste-heat boiler installa- 
tions serving cement kilns, advanced practice in separa- 
tion of dust from the gases, the handling and burn- 
ing of wood refuse and improvements made in high- 
pressure hydraulic work for machinery such as is used 
in steel-car manufacturing plants. 

Specific attention was directed by the author to the 
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items of depreciation and obsolescence which may 
readily be deciding factors when comparing the cost ot 
operation in the isolated plant with the service com- 
pany’s rates. To determine upon a suitable rate for 
these two items was a subject worthy of investigation 
by one of the national engineering societies, and it was 
the author’s hope that this work would be undertaken. 


POWER AND HEAT PROBLEMS OF THE MEAT-PACKING 
INDUSTRY 

Production and use of power in the meat-packing 
industry was covered by C. H. Kane, of Swift & Co. 
In this industry great quantities of cold and hot water 
are required, and the heating of this water as well as 
the heating of buildings and a large part of the process- 
ing are done by low-pressure steam, so that the exhaust 
from many of the auxiliaries and some of the prime 
movers can be used to advantage where the demand for 
the exhaust steam can be balanced properly with the 
supply. 

To bring the entire requirements of the packing plant 
steam processing within the scope of the exhaust-steam 
system, considerable thought had been given to raising 
steam pressures for the operation of the power-driven 
units and exhausting at pressures up to 150 Ib. Such 
a system was confronted with the difficulties of bringing 
the requirements of processing and heating which occur 
about eight hours a day in balance with the refrigerat- 
ing machines, pumps and a portion of the manufactur- 
ing load that are required over the 24-hour day. Also 
the overhead and fixed investment are increased, but 
where the packing plant is so located that it must look 
forward to the economical production of its own steam 
and power, such a plan has encouraging possibilities. 

Comparing this method of operating with the plan 
of generating lower-pressure steam for processing, and 
the purchase of central-station service for the power 
requirements, where modern service and schedules are 
available, Swift & Co. had found the balance in favor 
of using central-station service. A more 
abstract of this paper will appear later. 


detailed 


Co-ORDINATING GAS AND ELECTRIC POWER SUPPLY 


At the Thursday morning session, with W. L. Abbott 
presiding, an interesting analyses of the economies to 
be effected by co-ordinating the gas and electric power 
supply in a typical community of one-half million people 
was made by Samuel Insull, Jr., president of the Mid- 
land Utilities Co. His remarks were limited to financ 
ing and operation, the latter meaning the conduct of 
the business from the moment the plant is completed. 
In the engineering field of construction and design ni 
savings had been realized, for no commercial installa- 
tion of the kind was as yet available. Mr. Insull did 
not enter into a processes aside from 
basing his calculations on the hypothesis of a low-tem 
perature distillation plant whose char, retaining its 
sensible heat, would serve as fuel for steam boilers. 

In brief summary the savings of combining the tw 
plants rather than operating them separately, 
estimated as follows: Financial, $101,786; operating 
other than production, $409,080; saving in operatio! 
including depreciation, taxes and reduction in charg: 
due to lessening of investment, $283,395. Of the tote 
saving of $794,261 the operator hav: 


discussion of 


wert 


financier and 


accomplished two-thirds of the job, and it still remain 
for the engineer to put into effect an additional ons 
third of the total saving available. 
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Other advantages of a combined gas and electric 
plant were: Elimination of the gas company’s problem 
of disposing of additional coke; a wider fuel market for 
gas making and the possibility of much greater co-oper- 
ation between public utilities and other producers of 
byproduct energy in the form of electricity and coke- 
oven gas. 

RECENT ELECTRICAL DEVELOPMENT 

The important part that comparatively recent devel- 
opments in the generation, distribution and enlarged 
use of electricity have had in laying the basic condi- 
tions for sound prosperity and the great advance in 
economic conditions in the United States, was the 
theme of a paper presented by Paul 8S. Clapp, managing 
director of the National Electric Light Association. 
Indicative of this development, the power applied elec- 
trically increased from 55 per cent of the total in 1919 
to 65 per cent at the present time. In the last thirty 
years the quantity of power directed the wage 
earners of the Country increased 230 per cent, whereas 
in the same time the number of workers increased 86 
per cent. The amount of power per worker rose from 
2to 4 hp. These figures made it evident that a large 
measure of the increased productivity furnishing the 
basis of the high wage levels was brought about by the 
use of more power and more effective application of it 
to turn the wheels of industry. In proportion as the 
individual worker had been supplied with additional 
horsepower, he made strides forward in increasing his 
capability and in enlarging his usefulness. 

Economy in fuel utilization is indicated by the fact 
that while the electrical output of fuel-burning central 
stations has increased 67 per cent in five years, the 
increase in fuel used has been only 15 per cent. A 
further contribution has been made by the development 
in the same period of 3,600,000 hp. in water power, rep- 
resenting 36 per cent of the total in use. These savings 
have been responsible for keeping the price of elec- 
tricity at prewar levels in spite of the rising costs for 
labor and material. 

Visualizing the enormous increases in the use of 
electricity, between 1919 and 1926, the consumption of 
electricity in households increased 133 per cent and the 
use of power in industry, 98 per cent. The total pro- 
duction of this essential commodity in this seven-year 
span grew from 34.9 billion kilowatt-hours to 68.1 bil- 
lion kilowatt-hours, or nearly double. This output of 
electricity equals the entire output of the rest of the 
World. It represents five times the output of Germany, 
seven times that of France, six times the output of 
Canada, nine times that of Italy and ten times that of 


1 


England. 


by 


FIXING PLANT SITE AND SELECTING THE COAL 
At the Friday morning session, with H. V. Coes pre- 
ding, S. A. Taylor, consulting engineer, of Pittsburgh, 
nd president of the A.I.M.M.E., related problems 
ithin his experience first on the location of a power 
int and second on securing the fuel and water neces- 
ry for operation. In locating a plant, he said, dis- 
bution of the current to the consumers is the first 
nsideration, and then a suitable water supply and 
ction of the most desirable coal that can be obtained 
the lowest freight rate. Instances are common where 
would pay to extend the power lines to a site having 
indant water and coal. An abstract of this paper 
peared in last week’s Power. 


POWER 


319 


This was the title of a comprehensive paper by F. 8S. 
Collings, mechanical engineer, Sargent « Lundy, Chi- 
cago. Although there were indications that the seven- 
vear forced-draft chain-grate era in the Middle West 
was approaching its decline, the author commented on 
the rapid development of this class of apparatus to meet 
the increasing demand for high evaporative rates, tlex- 
ibility and control of combustion. The most notable 
improvement has been the application of forced draft 
to the fuel bed by means of isolated compartments ena- 
bling the operator to control the ignition, the burning 
off of the volatile gases and the final reduction to incom- 
bustible refuse, to the best advantage. The application 
has increased the coal-burning rate to such an extent 
that stoker capacity has yielded its place as the limiting 
factor of furnace capacity to the inability of furnace 
refractories to withstand the high temperatures estab- 
lished, not so much as a result of forced combustion, but 
as a consequence of the necessity of reducing the excess 
air to the minimum to secure efficiency and at the same 
time avoid high draft Complications are the 
aggravation of the slag problem and the warping and 
friction in the moving parts caused by the application 
of preheated air. 


losses. 


Although the underteed stoker is comparatively little 
used in the Middle West, owing to the prevalence of 
free-burning coals and the scarcity of the low-ash cok- 
ing coal to which the underfeed stoker is so well 
adapted, attention was called to the improvements that 
have been made in this type of machine and the remark- 
able efficiencies and capacities developed. 
the author, the most important 
advances in this decade in the art of steam generation, 
have been the development of the principle of burning 
coal in powdered form and the water-cooled furnace. 
Although the central preparation plant has many advan- 
tages and is producing excellent results, it is somewhat 
too expensive and complicated to justify its use in small 
plants or even in large ones burning a cheap grade of 
coal. The situation has resulted in the development of 
the unit mill, which the author discussed at considerable 
length, bringing out in particular the elimination of 
drying before pulverizing the coal, the introduction of 
secondary air around the burner to produce the short 
flame and turbulent mixing that permits smaller 
furnace volumes and the relative economies and diffi- 
culties of burning Illinois coal in pulverized form as 
compared to the use of high-grade Eastern coals. 


In the opinion of 


Reference was made to the recent powdered-coal test 
installation at Calumet Station, in which an evaporative 
rate of 300,000 Ib. per hour had been reached for a 
short time. At this rate 30,000 B.t.u. were released per 
cubic foot of furnace volume per hour, and the indica- 
tions were that these figures represented by no means 
the limits of this boiler unit. 

Advantages of the unit mill, in the speaker’s opinion, 
include a number of items that may be classed under the 
general head of flexibility, higher month-to-month effi- 
ciency, a furnace adaptable to other fuels and the prac- 
ticability of using preheated air up to 600 deg. F. 

In the discussion decided exception was taken by John 
Anderson, of Milwaukee, to the author’s preference for 
the unit mill over the bin and feeder system. He claimed 
that if the same degree of conservatism was used, the 


latter would not prove too expensive for cheap fuel. 


Without definite control of fineness and moisture econ 
omies in the unit mill would be affected. 


Large furnaces 
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were preferred by Mr. Anderson as they permitted large 
exposure to radiant heat and better separation of ash. 
It was his opinion that in the near future those engi- 
neers who had gone to the use of the more convenient 
unit systems would find that they had made a mistake. 
A difference of 6 per cent in efficiency favoring the bin 
and feeder system was his prediction. 

Edwin Lundgren, of the Combustion Engineering 
Corporation, reviewed the development in driers, pass- 
ing over the rotary type, the waste-heat and the steam 
driers as defective and to be supplanted by drying done 
in a new type of mill. As to the unit system solving 
difficulties in the powdered-coal field, he said that recent 
data show that it has all the drawbacks of any system 
pulverizing coal. Moisture in the coal reduces capacity 
and fineness is affected by wearing of the paddles. Ash 
alone is not a criterion of the amount of power required 
for grinding. It is affected more by the physical char- 
acteristics of the coal, moisture and the capacity at 
which the mill operates. Figures are available showing 
a consumption of 15 kw.-hr. per ton at maximum capac- 
ity and 56 kw.-hr. per ton at one-third load. The 
storage system has the drawbacks offered by the drier, 
but with this problem now solved, its use will do away 
with the frailities inherent in the unit system. 

In reply Mr. Collings explained that it was not so 
much efficiency that he had in mind as dollars and cents, 
or the ability of one system over the other to make 
money for the company. Data on costs in his posses- 
sion gave the advantage to the unit system. More of 
this paper and the discussion will appear in an early 


issue. 
THE FUEL-OIL SITUATION IN THE CENTRAL STATES 


During the last several years there has been a marked 
change in the economic position of fuel oil in the United 
States. In former years nearly all the gas oil and the 
residual oil obtained as byproducts in the fractional 
distillation of crude petroleum for gasoline was con- 
sumed for fuel. Later the demand for gasoline 
increased more rapidly than the production of crude oil 
and it became impossible to obtain enough gasoline by 
this method; the price of gasoline rose; wide differen- 
tials prevailed between fuel oil and gasoline, and the 
refineries, finding it both feasible and profitable to 
crack fuel oil for its gasoline content, installed equip- 
ment for this purpose to the extent that one-third of 
the nation’s gasoline requirements is now obtained from 
fuel oil. This profound change in the practice of refin- 
ing has brought about a lower ultimate yield of mar- 
keted fuel oil per barrel of petroleum charged to stills, 
a new type of fuel known as “cracked fuel oil” and a 
higher price. 

In one of the most interesting papers of the conter- 
ence, Campbell Osborn, Economist to the President of 
Marland Oil Company, presented the results of a study 
for the purpose of measuring these changes, and on the 
basis of data available, of roughly gaging the future 
trend of the supply, uses and prices of fuel oil, with 
particular reference to the central part of the United 
States. His outstanding conclusions are summarized 
as follows: 

There will probably be no drastic change in the sup- 
ply of fuel oil for efficient users in the Central States 
during the next several years. Increased runs to stills 
are expected to offset decreased yields per barrel of 
crude. It may be necessary to improve burners so that 
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they will satisfactorily and efficiently burn cracked fuel 
oil, and to install more Diesel engines. It is uneconomic 
to burn fuel oil directly in competition with coal on 
purely B.t.u. basis, and the use for this purpose will bh: 
reduced. 

Cracking will further increase, but not as rapidly a; 
in some other parts of the country. It is felt that 
most of the fuel oil currently produced in the Mid-Con 
tinent is being subjected to cracking. 

The consumption of oil in Diesel engines will increas: 
despite a rise in price, for the Diesel engine is one ot 
the most economic sources of power from oil. 

During the recent past the railroads have met thei: 
increased requirements for oil by increasing efficiency 
It is doubtful whether the volume they use will again 
increase except under the stimulus of overproduction 
The Diesel-electric-driven locomotive, now in the experi 
mental stage, may some day become a substantial con 
sumer of fuel oil. 

The artificial gas plants can now probably compet: 
equally with the gasoline buyers for their requirements 

The use of fuel oil for heating homes and office build 
ings will increase, because the commodity is largely 
bought on the basis of convenience, for which the public 
is willing to pay. This expansion will be slow at first 
and will depend upon the education of the consumer, 
further improvements and standardization of burners, 
and better service after installation. 

The use of fuel oil to generate steam for heat and 
power in inland industries other than railroads is 
declining. 


Automatic Electric Heating 
Pumping Stations 


Freezing of the pumps in the automatic pumping sta- 
tion of the town of Morristown, N. J., is prevented by 
the use of electric heat. The need of close control and 
the necessity for unattended operation precluded the use 
of fuel. The pumping station, a brick building about 
22x29 ft., is at some distance from the town and is ex- 
posed to the elements on all sides. In order to prevent 
the pumps from freezing in cold weather, a total of 
30 kw. of electric heating units was installed, General 
Electric oven heaters being used. Six of these units are 
now in operation, connected two in series, three-phase 
star on 440 volts. 

The heaters, protected by a screen, are arranged along 
the north and east walls, near which the pumps and 
other equipment are located. The heaters are controlled 
with a standard automatic panel and temperature con 
trol instrument of the type ordinarily used with indus- 
trial ovens. 

In order to secure the benefit of the minimum rate 
for power, it is necessary to cut out the heaters for sev 
eral hours in the early part of the evening. With this i! 
mind, the present installation was designed to maintain 
a temperature of 50 deg. F. during the day, as it was 
estimated that, during the period the heaters are cut 
out, the temperature in the station would fall about 1° 
deg. The minimum outside temperature was estimated 
at 10 deg. below zero. It has been found that the cost 
of heating the building in the coldest weather, so far 
experienced, averages about $20 a month, including 
current at Lic. per kw.-hr. Since the successful oper- 
ation of the Morristown installation similar equipmen's 
have been chosen for other plants. 
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Overcoming Boiler-Water Troubles 


with Tri-Sodium Phosphate 


BY i. 


C. SPRAGUE* 











ULPHATE waters will 

not cause adherent 
scale if enough sodium 
carbonate is added to 
maintain a certain ratio 
between the carbonate 
and the sulphate in the 
boiler water. At high 
operating pressures, how- 
ever, most of the sodium 














carbonate decomposes in- 
to sodium ' 
making it difficult to 
maintain the desired 
ratio. This difficulty can 
be avoided by the use of 
tri-sodium phosphate. 


hydroxide, 








Apparatus 
No chemical knowledge is required for 
HE general adoption of 
been a 


surface condensers has 
reducing the troubles 
scale formation in power-plant 
In order that the high boiler ratings made 
possible by recent improvements in furnaces may be 
secured without loss of availability and expense result- 
ing from boiler-tube failures, many of the larger sta- 
tions built during the last few years have been equipped 
with evaporators. 


large factor in 
occasioned by 


boilers. 


However, even where evaporators are used together 
th surface condensers, it is not possible to prevent 
tirely the entrance of scale-forming salts into the 
ed-water system, because the condenser leakage cannot 
reduced to zero. Condenser leakage, in large power 
nts, is frequently one per cent of the feed water. 
is is sufficient, if not properly treated, to occasion 

¢ nsiderable expense, either in the frequent turbining 

he boiler tubes or in the losses resulting from tube 
lures. 

The increasing use of water-cooled surfaces in the 
es and bottoms of boiler furnaces, where the rate of 


t absorption is many times the average rate for the 





used for testing the boiler water 


its operation 


boiler, has tended to emphasize the 
proper treatment of the feed water. 

Whether the feed water is composed of the main con- 
denser condensate, supplemented by evaporated makeup 
but containing the condenser leakage, or is raw water 
that has been treated in a lime-soda system, the prob- 
lem of preventing the formation of scale in the boilers 
is the same in kind. In both cases small quantities of 
the scale-forming salts contained in the raw water will 
be present in the feed water, and these will precipi- 
tate when subjected to concentration and 
temperatures in the boiler. 

To Dr. R. E. Hall is due the credit for having shown 
how the laws of physical chemistry can be so applied 
to the conditioning of the feed water in boilers as to 
dispose of the scale-forming components of the feed 
water by causing them to be precipitated as sludges 
rather than as scales. Doctor Hall has ably explained, 
in his numerous papers, why some precipitates adhere 
to the boiler tubes to form scales while others do not. 

Where calcium salts were present in large concentra- 


importance of 


increased 


tions, the lime-soda type of softener has been most ex- 
tensively used. In this softener the calcium bicarbonate 


is precipitated by conversion to the mono-carbonate 
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(the solubility of which is low) by the raising of the 
water to the boiling point or by the addition of calcium 
or sodium hydroxide. The calcium existing in com- 
bination as calcium sulphate is precipitated by the ad- 
dition of sodium carbonate (soda ash). Soluble sodium 
sulphate is left in solution. The water leaving the 
softener is passed through a filter to remove the cal- 
cium-carbonate precipitate. Water treated in this man- 
ner contains all the sulphate originally contained in the 
raw water, together with all the sodium added at the 
softener. As the solubility of calcium carbonate, al- 
though low, is not zero, the feed water also contains an 
appreciable concentration of this salt. 

Where the lime-soda type of softener is used, it is the 
practice to add sodium-carbonate in excess of the re- 
quirements for precipitating the calcium existing in 
combination as calcium sulphate. This excess of sodium 
carbonate tends to reduce the solubility of the calcium 
carbonate and hence reduces the quantity of calcium 
entering the boiler. It also tends to prevent the pre- 
cipitation of this calcium as an adherent scale when it 
once gets into the boilers. 

In the larger plants and those in which some attempt 
is made to control the chemical conditions in the boilers, 
the amount of the excess of sodium carbonate that is 
added is governed by the analyses of the treated feed 
water in accordance with curves or rule-of-thumb rela- 
tions which the manufacturers of the filtering systems 
have developed. Where nearly all of the feed water is 
condensed, it is generally the practice to add sodium 
carbonate in proportions governed by similar rough 
criteria. 

This treatment is fairly successful in the great 
majority of cases where the recommendations of these 
manufacturers are diligently followed. But with the 
advent of higher pressures there is an increasing num- 
ber of cases where this form of treatment fails. This 
failure is, of course, due to the fact that the chemical 
conditions in the boilers are not so controlled as to dis- 
pose of the small amount of calcium that cannot be re- 
moved by the softener or which enters the feed-water 
system in the condenser leakage. 


PREVENTING SCALE BY MAINTAINING DEFINITE 
RATIO OF CARBONATE TO SULPHATE 

By applying the laws of physical chemistry to the 
conditions obtaining in the boiler water, it can be shown 
that the calcium entering the boiler with the feed water 
can be caused to precipitate as sludge-forming calcium 
carbonate rather than as scale-forming calcium sulphate, 
provided the concentration of carbonate radical in the 
boiler water is kept above a certain value. This re- 
quired value of carbonate radical concentration, it can 
further be shown, is approximately proportional to the 
concentration of sulphate radical in the boiler water. 

One reason why the standards of boiler-water con- 
ditioning now commonly used fail, is that they take no 
account of the sulphate-radical concentration in the 
boiler water, the value of which depends upon the sul- 
phate radical concentration of the feed water, as well 
as on the amount of blowdown. 

Probably the greatest number of failures are due to 
the fact that the excess of carbonate added is not suffi- 
cient to allow for the conversion of the sodium car- 
bonate to sodium hydrate, which occurs in the boiler. 
This conversion, which results in the giving off of CO, 
ras with the steam, is much accelerated when the boiler 
is operated at high pressures. The result is that a 
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much greater excess of sodium carbonate must be added 
to the feedwater. 

With boiler pressures of 300 lb. or more, it is fre- 
quently found that the required carbonate concentra- 
tion cannot be obtained without adding excessiv: 
amounts of sodium carbonate and causing the hydroxide 
concentration in the boiler to reach objectionable values 
As pointed out by Doctor Hall, it is in these cases that 
tri-sodium phosphate finds its application, because upon 
dissociation, it does not break up into any volatile com- 
pounds, such as the CO,, which can be carried out ot 
the boiler. 


How TRI-SODIUM PHOSPHATE SOLVES DIFFICULTY 


The action of the phosphate ions, in combining with 
the calcium ions to form a harmless sludge, is simila: 
to that of the carbonate ions. The minimum concen- 
tration of phosphate radical required to prevent th: 
precipitation of the scale-forming calcium sulphate also 
varies approximately in proportio.r to the sulphate 
radical concentration, and is also higher the greater th« 
pressure at which the boiler operates. 

Experience has demonstrated that with boiler pres- 
sures of 300 Ib. gage, it is sufficient to keep the con- 
centration of phosphate radical in excess of 10 per cent 
of this concentration of sulphate radical. 

Since the concentrations of phosphate and sulphate 
radical, the relative values of which determine whether 
or not the calcium is precipitated as phosphate or sul- 
phate salt, cannot be predicted from the feed-water 
analysis, it is necessary that they be determined by 
analyses of samples of the boiler water. Very simple 
methods of titration have been developed for the de- 
termination of these quantities. The accompanying pho- 
tograph shows a portable outfit for making these de- 
terminations. This is especially well adapted for use 
by unskilled operators. 

Where lime-soda type softeners are used and tri- 
sodium phosphate is adopted, the treatment should be 
the same as before, with the exception that instead 0: 
adding an excess of sodium carbonate, sufficient tri- 
sodium phosphate should be added after the water has 
passed through the softener to give the required con- 
centration of phosphate radical in the boiler water. 

When tri-sodium phosphate is used, the boiler water 
should always be kept alkaline to the phenolphthalein 
indicator. The hydroxyl concentration of the boiler 
water can be increased by adding a slight excess of 
sodium carbonate in addition to the tri-sodium_ phos- 
phate. This sodium carbonate is usually converted ovei 
to sodium hydrate, a small amount of which will greatly 
increase the hydroxyl concentration. If the hydroxide 
concentration becomes objectionably high, it will be 
necessary to reduce the sodium carbonate. 

There are other scale-forming salts to be encountered 
in some cases, the precipitation of which can be in- 
hibited by methods similar to those employed in thé 
case of calcium sulphate. 

Tro-sodium-phosphate treatment has been used fo: 
nearly three years in one of the larger power stations 
of this country where sodium carbonate was previous! 
used under the direction of a staff of skilled chemist 
With the sodium-carbonate treatment frequent turbi 
ing of the boilers was necessary. Boilers which we) 
placed in service in this plant over two years ago a) 
which have been treated with tri-sodium-phosphat: 
have never vet been turbined and show no signs of sca! 
formation or corrosion. 
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Commutator Maintenance 


Faults That May Develop in the Commutator of a Direct-Current Machine, 


with Suggestions as to How These Faults Mav Be Remedied 


EFORE good operation at the commutator and 
brushes of a direct-current machine can be ex- 
pected, the commutator must have a true surface 
and the brushes must be properly fitted. This may not 
always cure a persistent case of sparking at the brushes, 
but it is one of the first essentials in the remedy. The 
higher the commutator speed the more important the 
condition of the commutator’s surface becomes in spark- 
less operation. 
LOCATION OF THE BRUSHES 
If the surface of the commutator is not kept trued 
up, it will become worn in grooves, especially if the 
brushes in the different holders are not properly 
staggered so that they wear the whole surface of the 
commutator. The way the brushes should be staggered 
is indicated in Fig. 1. Brush A is located so that it 
rides on the surface between brushes B and C. This 
also applies to the other brushes; they cover the space 
not covered by the brushes or the other studs. 
One of the easiest methods of truing up a commuta- 
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ig. 1—Shows how brushes should be staggered 
on the commutator 


S with a commutator stone, of the types shown in 
Firs. 2 to 4. The type Fig. 2, is for use on small com- 
tors, and those shown in Figs. 3 and 4 are for 
im- and large-sized machines respectively. The 
. f a stone should be such that it can be worked 
between the brushes; in some cases this may re- 
the removal of some of the brushes. Moving the 
endwise across the face of the commutator helps 
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materially in doing a good job. The grade of stone to 
use will be determined to some extent by the job to be 
done, and the manufacturers of the stones are always 
willing to render assistance in this matter. Where a 
considerable cut is to be taken off the commutator, it 
will be best to use first a coarse grade to do the heavy 
cutting and then finish with a finer grade. 

Before applying such stones, it is well to clean the 






































Figs. 2 to 4—Stones used for grinding commutators 


surface of the commutator with a piece of sandpaper, 
as this will prevent the surface of the stone glazing 
and interfering with its cutting qualities. As long as 
a commutator does not spark, it should need very little 
vrinding. When a good glazed surface has been estab- 
lished, it should be left alone, except for wiping off with 
a piece of canvas to remove any dirt that may collect. 
When ridges begin to form, they should be cut down 
with a stone. 


MAKING COMMUTATORS TRUE BY GRINDING 


Contrary to what might be expected, turning a com- 
mutator in a lathe does not insure a true surface when 
in operation. This also applies to grinding a commu- 
tator when turning in a lathe. It may be true while 
in the lathe, but when put into the machine and brought 
up to speed, centrifugal force may distort its surface. 
The only way of insuring a true surface under these 
conditions is to grind the commutator when turning at 
normal speed. In some cases it may be impossible to 
get the surface as true as desired with a hand stone. 
In that event a grinding equipment with a revolving 
wheel may be used, which is mounted on the machine 
and is provided with a rest that allows adjusting the 
wheel to the commutator and moving the revolving 
wheel across the commutator’s surface. One type of 
such equipment is shown in Fig. 5. Such devices ygen- 
erally use grinding wheels varying in diameter from 
6 to 10 in. The speed at which the wheels operate will 
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be determined by the speed of the commutator. The 
commutator and stone revolve in the same direction, 
so that the two surfaces that come in contact move in 
peripheral speed of the 
wheel is added to that of the commutator. 


opposite directions, and the 


CUTTING SPEED FOR GRINDING WHEELS 


It will probably be well to consult the manufacturer 
of the wheels as to the cutting speed recommended. 
However, in the absence of this information, 6,000 to 
7,000 ft. per min. may be taken as a good average cut- 
ting speed. Commutators usually have a peripheral 
speed of from 2,000 to 4,000 ft. per min. Then if the 
machine is operated at full speed and the commutator 
000 ft. per min., the grinding 
stone should have a peripheral speed of 3,000 to 4,000 ft. 
per minute. 

Whenever possible it is best to* operate the commu- 
tator at full speed and then drive the wheel at a rate 
that will give the best cutting speed. In this way the 
commutator is subjected to about the same forces that 
it is subjected to in normal operation, and if there is 
any distortion of its surface it will be corrected in the 
grinding process. 

A grinding wheel mounted on a substantial rest will 
put a truer surface on a commutator than will any 
other method. It is, however, best suited to cases where 


has a peripheral speed of 3, 


the commutator is in bad shape and considerable ma- 
terial is to be removed, or for use on large commuta- 
tors, as it requires considerable time to set the equip- 
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Fig. 5—Grinding wheel mounted on machine for 
truing the commutator 
\ Wheel for driving grinding wheel from commutator b— 
Guard around grinding wheel connected to exhauster for carrying 
away the products of the grinding proce 


ment up and get ready for doing the grinding. For 
cleaning up commutators and taking light cuts, hand 
stones are well suited and are easily applied, and gen- 
erally without taking the machine out of service. How- 
ever, after a grinding job is done, it is best to shut the 


machine down and clean up the brushes and their 
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holders and other parts. Hand stones may, on sm: 
and medium-sized commutators, be used to take off 
fairly heavy cut. Contrary to what might be expect: 
the commutator will generally tend to come to a tr 
circle, irrespective of what the condition of its surfa 
may be when the grinding is started. 

If attention is given to keeping the commutator 
good condition, it should greatly prolong its life. Aft 
flat spots or other defects occur on the surface, th 
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Fig. 6—Examples of where the mica in 
commutators fails 
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quickly develop into a fault that will require a heavy 
cut. This can be largely avoided by truing up the 
commutator when the trouble first develops, and hand 
stones are well suited to this class of work. 


SHORT-CIRCUITS IN COMMUTATORS 


Among the faults that may develop in a commutator 
are short-circuits between bars. These are caused by 
the mica insulation becoming carbonized, and Fig. 6 
shows a number of examples. The letters A, B, C and 
D indicate the most common places for the mica to 
disintegrate. All these examples have been taken from 
commutators that were being repaired. Oil is one ot 
the most prolific causes of mica carbonizing in com- 
mutators and care should be exercised to keep it off 
the commutators and windings. 

A short-circuit between commutator bars will cause 
the bars on each side of the defect to heat and may 
cause them to rise above the rest of the commutator 
surface. Cases are on record where the bars have com 
up far enough for the brushes to knock them out of the 
commutator entirely. Needless to say, the brushes and 
brush rigging were also damaged. 

A short-cireuit in a commutator, if on the outer 
periphery where most of them occur, can generally be 
repaired by carefully cleaning the defective mica ou! 
and filling the void with a commutator insulating com- 
pound. 
mica may be fitted and held in place with shellac. After 
the defect has been repaired, if any of the bars hav 
been raised, they should be filed down level with the 
surface of the commutator and the commutator trued 
up with a stone. 





If the space is of considerable size, a piece 0! 
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Another cause of high bars is loose assembly of the 
mmutator, in which case the commutator should be 
This should preferably be done when the 
ommutator is hot, as the insulating compounds are 


then softer and the bars will pull together easier than 


hen cold. In the case of large commutators care must 
e exercised not to get them too tight, and the tighten- 
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severe sparking at the brushes, particularly if the ma- 
chine is loaded, but loose or high resistance connec- 
tions may cause blackening of the bars in the region 
of the defect. If this fault is not remedied, it will 
usually lead to serious sparking and a flat spot on the 
commutator. Where the commutator is eccentric, par- 
ticularly at high speed, sparking will generally result. 
This defect is not readily removed by hand stoning and 
will generally require truing in a lathe or with a grind- 
ing wheel as previously explained. 
FLAT SPOTS ON COMMUTATOR 

Among the most annoving troubles with commutator 
operation are flat spots. On some commutators these 
are particularly persistent in developing. These cases 
are usually due to some defect in the commutator, the 
armature winding or in the prime mover. 

As previously mentioned, a commutator may be dis- 
torted owing to centrifugal force and, although round at 
slow speeds, may be considerably out of round at high 
speeds. Changes in temperature may also cause distor- 
tion of the commutator surface. Vibration due to 
unbalance of the machine or prime mover, or on account 
of poor foundations, has been found to cause flat spots 





Fig. 7—Saw for undercutting commutator mica 


ing process should be done so as to bring all the bolts 
up together or there will be danger of distorting the 
commutator. 


EFFECTS OF HIGH BARS 


High bars lift the brushes above the normal surfaces 
of the commutator, and when they move out from under 
the brushes, contact is broken with the surface of com- 
mutator and sparking results. This usually causes 
burning of the commutator at the high bars, and is 
one of the causes of flat spots. Brushes too tight in 
the holders will prevent their following any slight 
irregularities in the commutator and will cause flat 
spots. Anything that might cause repeated sparking at 
one spot on the commutator will cause flat spots. Of 
course the remedy is to remove the cause, which, if in 
the commutator, is done by truing up its surface. 

High mica is another cause of poor operation of the 
commutator. Where the copper wears lower than the 
mica, the brushes are lifted clear of the bars and spark- 
ing results between the brushes and the bars, which 
soon aggravates the conditions by eating the copper 
still lower. Truing the surface of the commutator with 
a stone will relieve the trouble, but not, in general, 
make a cure. Undercutting the mica is generally the 
only permanent cure for this trouble. Since it has be- 
come common practice to undercut the commutator mica, 
ible from high mica has been pretty well eliminated. 
lethods of undercutting the mica vary widely. In 
e cases on small commutators the undercutting is 
e with a piece of hacksaw blade held in a wooden 
lle or with a riffle file. Fig. 7 shows a saw con- 
cted especially for this class of work. A power 
en slotter and how it is used is shown in Fig. 8. 

r slotting, the burs and rough edges should be re- 
ed from the edges of the bars and the commutator’s 
‘ace made smooth by stoning. 
pen-circuits in the armature winding will cause 

















Fig. 8—Power-driven slotter for undercutting 
commutator mica 


on commutators. This is particularly troublesome if the 
vibrations are of a periodic nature and cause the brushes 
to break contact with the commutator at certain spots. 
Other causes are loose brushes or unstable mounting cf 
the brush-holders, and loose bearings or pounding of a 
reciprocating engine. 
cause flat spots. 


Chattering of the brushes may 
This fault may at times appear to be 
quite difficult to remedy, but if the brushes are of the 
proper grade for the service and are set at the correct 
angle, there should be little trouble from this cause. 

It should not be understood that putting the commu- 
tator in good condition is a cure for all trouble that 
may develop on this part of the equipment. There are 
many other causes of trouble at the commutator, but 
it is not a good plan to go searching in some other part 
of the machine until it has been established that the 
commutator is not at fault. 
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“Where the River Shannon 
Flows” 

Above Treland’s River Shanvon, the 
luspiration of poets, is now being har- 
vessed by 2,500 German and Trish engi- 
neers and workers. The photograph, 
reproduced from VDI. Nachrichten, 
shows speed ring and part of casing of 


ove of the sia 3S D00-h p. turbines 


Compact and Safe 
Below The short-ceiter tdle v-pulli / 
dvive not only saves floor space, hat 
greatly simplifies the problem of safe- 


guarding the jnstallation 
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A Swiss Remnant of the Good Old Days 


Dotting the pielurvesqie MOMUNTALMONS country of Switze iland are invpumerable wate r-powe) plants, SOE old and 


some of the most modern construction. Here are two views in the old plant at Fribourg. It was 


started in 1872, but most of the equipment shown was installed between 1890 and 1895. 
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Steam Power From the Ocean 


in the Tropics 





T THE Nov. 15 mecting of the French 
yo my of Sciences a novel and slightly 
startling proposition for the production of power 
from ocean water in the Tropics was outlined by 
two well-known scientists, Georges Claude and 
Paul Boucherot. Press accounts have aroused 
considerable interest among engineers and Power 
has had many inquiries concerning it. Hence 
this analysis by Mr. Andrews, our Paris cor- 
respondent.—Editor. 





HE essence of the proposal is to use the tem- 
perature difference in tropical seas between the 
surface water and the depths, for the generation 
of energy. The water at a depth of 3,000 ft. or more 
is said to remain throughout the year at a practically 
constant temperature of 39 to 40 deg. F., while the 
surface temperature varies slightly around 80 to 85 deg. 


sand feet as condensing water, and to evaporate the 
surface water under the very high vacuum attainable, 
interposing between the “boiler,” or steam generator, 
and the condenser a low-pressure steam turbine for the 
production of power. 

A practicable demonstration on e¢ diminutive scale 
was made before the Academy, using a 6-in. De Laval 
turbine driving a small generator, and two 6-gal. glass 
jars, one containing water at a temperature of 82 deg. 
F., acting as the steam generator, while the other, filled 
with cracked ice and connected to an air pump, served 
as the condenser. Though the turbine was designed for 
a higher steam pressure, it ran at 5,000 r.p.m. for about 
8 min., until the water in the steam generator had 
dropped to 65 deg. 

It will be noted that the process of steam generation 
from warm water, by the use of the sensible heat con- 
tent of the water, is the reverse of the process of 
condensation. In the latter the latent heat of vaporiza- 
tion of a small weight of steam is absorbed by a large 
amount of cold water, causing a temperature rise in the 
condensing water; in the former process no outside 
source of heat being available, the latent heat necessary 
to produce a small weight of steam must be supplied 
by a large amount of warm water. causing a tempera- 
ture drop in the latter. 

Since the condensate need not be re-evaporated, jet 
condensers could be used or the problem might be fur- 
ther narrowed down to barometric condensers, as giving 
the lowest cost. Thus, in the Claude-Boucherot power 
scheme, steam may be generated and condensed in a 
species of barometric condenser, the steam generators 


being in fact inverted condensers, receiving warm water 


and supplying steam. 
Assuming the surface and deep water to remain at 
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constant temperatures of 82 and 40 deg. F. respec 
tively, the greater the amount of surface, or “vaporiz 
ing,’ water used to produce one pound of steam, the 
nearer to 82 deg. will be the steam temperature at th: 
turbine throttle; also the greater the amount of cold 
water used to condense one pound of steam, the lowe 
will be the exhaust temperature. Therefore, the greate) 
the water quantities used, the greater the energy avail 
able from the steam during expansion. 


SSTIMATE PUMPING HEAD 


One of the limiting factors weuld be the pumping 
cost. Vaporizing water, being pumped from the sea 
level only and returned thereto by gravity, the injectio: 
pumping head may be assumed arbitrarily to fall be 
tween 10 and 15 ft. The condensing water, on the 
contrary, would be drawn from a depth of several! 
thousand feet; let us assume 3,000. The static pump 
ing head would be composed first of the lift from the 
sea level to the injection nozzles, or about 50 ft.; sec- 
ondly, of a differential head proportional to the dif- 
ference in mean density between the water inside and 
that outside the casing. This would be about four 
feet, which is almost negligible 

The friction head could probably be kept low with 
moderate water velocities, on account of the large size 
of the casing; it will be assumed not to exceed 20 to 
25 ft. With these assumptions the effective injection 
pumping head for the condensing water may be esti- 
mated to lie between minimum and maximum values of 
30 and 45 ft. respectively, or three times the pumping 
head for surface water. 

As already stated, it would be necessary to sacrifice 
a fraction of the total available temperature range o! 
42 deg., partly to vaporize the steam and partly to 
condense it. Since the pumping head for the surface 
water is assumed to be about one-third of that for the 
deep water, it would be logical, in order to divide the 
pumping cost equally between the steam generators and 
condensers, and particularly, to reduce the cost of the 
condensing-water casing, to use abcut three times as 
much surface as deep water. 

The pressure range being beyend the limits of the 
existing Mollier diagram, data have been calculated and 
certain assumptions made. The results have been com- 
puted without considering any auxiliary power con- 
sumption except for pumping, as this is so large that 
it probably dwarfs all other auxiliary losses. 


STEAM AND WATER CONSUMPTION 


The maximum values reached ky the output curves 
for maximum and minimum pumping heads are 25 and 
31.8 B.t.u. per pound of steam, corresponding to 
sumption figures of about 335 and 400 Ib. of surt« 
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water, and 135 and 115 lb. of deep water, respectively. 
per pound of steam. These tremendous water quanti- 
ties would require very large equipment, and the in- 
terest on the capital invested would make it advisable 
to compromise and adopt smaller water quantities. 

Therefore, let it be assumed arbitrarily that the most 
economical water quantities are 250 to 1 for surface, 
ind 84 to 1 for deep water. The corresponding useful 
renerator output lies between a minimum of 23.6 and 

maximum of 28.1 B.t.u. per pound of steam. Using 
the minimum value, an attempt will now be made to 
form an approximate idea of the dimensions of the 
steam generating and condensing equipment, as com- 
pared to present-day jet condenser installations. 

One of the largest jet condensers ever built is that 
serving a 35,000-kw. turbine unit at the station of the 
Narragansett Electric Lighting Co., Providence, R. I. 
This condenser requires about 36,000 gal. per min. of 
injection water, or about 51 lb. pex pound of steam, and 
514-lb. of injection water per kilowatt-hour. The con- 
denser in the Claude-Boucherot plant for like turbine 
capacity, would consume 23.7 times, and the steam 
generator over 70 times, as much injection water per 
kilowatt-hour. The volume of steam to be handled by 
the condenser would amount to nearly 35 times that of 
the Narragansett condenser. 


SIZE OF STEAM DUcTS 


It would seem that, from the viewpoint of steam- and 
injection-water handling capacity, the size of the steam 
generating and condensing equipment would not be pro- 
hibitive. It is likely that the steam generators would 
not cost much more per kilowatt capacity than a modern 
boiler plant. Serious difficulties would likely be met in 
the steam circuit between the steam generator and the 
condenser, in the design of the turbine and of the 
steam lines necessary to connect the latter with the 
steam generator and the condenser. 

The total static pressure drop available between the 
steam generator and the condenser is only slightly more 
than one-half inch of mercury. It is therefore evident 
that every means must be used to avoid losses tarough 
fluid friction, bends in the ducts and eddvying of the 
steam, and that steam velocities must therefore be kept 
l In view of the very low pressure drop available, 
let the exhaust velocity be limited to 100 ft. per second. 

he volume of exhaust steam wou!d be 225,300 cu.ft. 
per kw.-hr. or, for a 35,000-kw. unit, the total volume 

steam to be handled would be about 2.2 million cubic 
feet per second. In order to keep the steam velocity 
down to 100 ft. per sec., the exhaust casing, if of cir- 
cular section, would have to be 170 ft. in diameter. 
it a velocity of 200 ft. were permissible, however im- 
probable this may seem, the diarneter of the exhaust 
casing would still have to be about 120 ft. The supply 
ict from the steam generator to the throttle would 
lave to be over 100 ft. in diameter. 


THE TURBINE PROBLEM 


» size of the steam ducts gives an idea of the nuge 
nsions of a turbine designed to handle efficientiy 
such) steam volumes. In order to allow the steam to 
the blading without excessive 
diameter should be between 80 and 100 ft., and 


+ 


tor diameter would probably be of the order of 
ol 100 ft. 


Contrary to the usual conditions of tur- 


pressure drop, the 





POWER 329 


bine design the expansion ratio of the steam is low— 
less than 2.3. It should then be possible to utilize the 
energy in one stage, the resultant peripheral velocity 
of the rotor being between 750 and 800 ft. per second, 
CONDENSING-WATER CASING 

One of the most difficult design problems in the 
practical realization of this project would be the con- 
struction of the pipe or casing necessary to raise the 
cold condensing water from a depth of 3,000 ft. It 
must first provide heat insulation, to prevent heating 
of the condensing water in its vassage through the 
warm surtace water. 

Allowing a velocity of 3 ft. per sec., which may be 
rather high, the diameter of the casing for a 35,000-kw. 
plant would have to be about 25 ‘t. 
5,000 tt. long would be costly. 


Such a structure 
It would probably be 
necessary to return the outgoing condensing water after 
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Schematic layout of 
Claude-Boucherot 
project 





use to a considerable depth, perhaps as much as one 


thousand feet, by means of another casing, in order 
to avoid all chance of its contaminating the surface 


water and lowering its temperature, 
AIR EXTRACTION A PROBLEM 


Among the auxiliary losses that were neglected in 
computing the available useful energy output, the prob- 
lem of air removal from the steam generators and con- 
densers, might prove a serious obstacle to the success 
of the project. Owing to the large 
used, and the extremely low pressure 
conditions obtaining, this problem is far beyond our 
present experience in power practice. 


quantities of in 
jection water 
Moreover, the 
steam ejector could not be used, for lack of high-pres- 
sure steam, unless steam were generated in a ‘:igh- 
pressure boiler for this specific purpose. 

Whereas in ordinary condenser problems, the amount 
of air to be small that the 
mechanical efficiency of the operation is unimportant, 
the large amount of air entrained by the injection wate 
in this case would make it necessary to reduce the power 
consumption to a minimum. 


extracted is usually so 


STABILITY OF OCEAN CURRENTS 


One of the unknowns is the stability of the surface 
and deep water currents, under the drain of the injec- 
tion-water pumps. The pressure gradients which cause 
the motion of the warm surface water from the Tropic: 
toward the Poles, and of the cold deep water from the 
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Poles toward the Tropics, are exceedingly small. What 
would be the effect of superimposing on these gradients 
those produced by the suction of the pumps? If water 
is drawn by the deep-water pumps at a rate greater 
than that at which the submarine currents can supply 
it, warm water from lesser depth: will be drawn down 
to the pump suction, and the efficiency ot condensation 
will be reduced. 
pumped at a rate greater than that at which the sur- 
face currents can supply it, cold water would be drawn 
upward to the pump suctions, and the efficiency of 
vaporization would suffer. 


Likewise, if the surface water is 


CONCLUSIONS 


Th... the Claude-Boucherot project is based on sound 
scientific principles is undeniable. That its practical 
realization is technically possible seems more than 
likely. Whether it would be a paying undertaking is a 
question that cannot be answered without careful study 
of design details and of local conditions. 

Several unknowns are involved in the problem, some 
of which may prove dangerous to the success of the 
undertaking. Among these are the construction of the 
condensing-water casing and of the turbine. It may be 
necessary to reduce the size of the generating units 
considerably below the value of 35,000 kw. assumed in 
order to reduce the size of the structures exposed to 
the crushing strains of atmospheric pressure. This 
would increase both the investment per kilowatt capac- 
ity and the energy losses in the system; in both cases 
this would be adding to an already heavy burden. It 
is conceivable that it might be necessary to reduce unit 
capacities below the economic limit. The uncertain fac- 
tors are air extraction and the stability of ocean 

urrents. 

However, there is no denying the interest of the 
It may be called visionary; yet at a time 
when the drain on the fuel resources of the world is 
increasing every year and power users 


proposition. 


are turning to 
all natural sources of energy—water, tidal and even 
wind power—for partial rclicf, it is interesting t 
discover an entirely new source, practically inexhaust- 
ible, if exploited with judgment, since it is solar energy. 

The writer must accept entire responsibility for the 
discussion and data assumed in this brief study of the 
Claude-Boucherot project. 


Diesel Engine Capacities 


In the Jan. 11 issue of Power was published a survey 
of the Diesel engines, showing horsepower sold each 
year, location by states, etc. This survey has prompted 
many inquiries as to the sizes of engines sold, leading 
to a retabulation of the reports on the basis of unit 
capacities. 

While many solid-injection engines of over 500 hp. 
have been installed, it is generally conceded that below 
this size the airless-injection engine is in the majority 
and essentially controls the field. Consequently, it was 
felt that the classification should segregate those below 
500 hp. Likewise, engines from 500 to 750 hp. make 
ap a more or less distinct class. It was also deemed 
advisable to place units frem 750 to 1,000 hp. in a third 
class. Above 1,000 hp. engine designs show some de- 
partures from the design of smaller units. 


Since 
engines of above 2,000 hp. must go into large plants 
and into large motor ships, the classification was made 
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with two more divisions, engines from 1,000 to 2,00 
hp. and engines above 2,000 hp. The classification « 
the data resulted in two tables. Table I shows all tr 
engines sold each year since 1920, while Table II cove: 
marine engines. 

In both stationary and marine fields the units und 
500 hp. rating make up the major part of the install: 
tions. This is not surprising inasmuch as the avera; 
power plant, regardless of the kind of prime movers, 


TABLE I—DIESEL ENGINE CAPACITIES 


Capacity in 1921 1922 1923 1924 1925 
Horsepower No. Hp. No. Hp. No Hp. No Hp No. Hy 
Under 500 157 40,230 277 55,082 567 82,370 566 128,0091,061 197 
500 to 750 . 16 8,100 29 14,440 44 25,520 51 28,735 oS 629 
750 to 1,000 > 250 7 13,250 9 7,450 22 18,050 37. 29 
1,000 to 2,000 3 3,000 0 0 9 18,150 5 4,450 24 25 
2,000 or over.. 0 0 O 0 O 0 20 45,850 7 20 

TABLE II—MARINE D ESEL CAPACITIES 

1921 1922 1923 1924 1925 
Under 500hp. 55 7,275 80 13,600 111 28,965 183 38,220 332 62 
500 to 750. 10 =5,400 4 2,000 7 3,700 15 5,400 24 #14 
750 to 1,000 0 0 0 0 0 0 0 on S| 
1,000 to 2,000 5 6,000 3 3,000 5 0 4 5,000 oe Fe 
2,000 or over. 0 0 0 0 | 2,700 19 43,600 l Z. 


much under 500 hp. That only 352 engines sold sin 
1920 were above 500 hp., while 2,628 units were belo 
this rating, is due almost entirely to the greater nun 
ber of the smaller power plants. The fact that sma 
factories do not obtain electrical energy as cheaply 
do the large mills undoubtedly has an influence. 
addition, the fact that small communities where indu 
trial undertakings are of similar size, cannot obtain 
cheap power, must not be ignored. 

The units from 500 to 750 hp. went into a diversified 
list of industries, but many were installed in oil pipe 
line stations, some in central stations, while others went 
into flour mills, water works, ice plants, etc. 

Units of 750 to 1,000 hp. went into similar plants 
as did also those between 1,000 and 2,000 hp. Thos: 
above 2,000 hp. for stationary service consist mainly of 
3,750-hp. units for the Panama Canal Zone, 2,200-hp. 
units for an Oklahoma mining company, and 2,000-hp. 
engines for a Nevada ecpper mine. In Table IT it will 
be noticed that a number of engines cf 2,000 hp. and 
larger are shown. These consist of the Shipping Board 
contracts, together with engines for private shippin 
concerns. It is well to note here that the Shipping 
Board units are included in the 1924 list, while in the 
survey they were placed in 1925, due to builders’ a‘t 
tude as to when contracts went into effect, but the tota 
are not affected. 

IF THE INITIAL STEAM TEMPERATURE is increased 1° 
or 11 deg. F., the steam rate of a turbine will be 
creased about 1 per cent, and the reverse for a decreas 
in temperature. But increasing the temperatur 
superheated steam 10 deg. requires the addition of al 
5 B.t.u. more heat per pound of steam, and since mak- 
ing a pound of steam from feed water requires som 
thing not far from 1,000 B.t.u., it follows that raising 
the temperature 10 or 11 deg. requires about } « 
per cent additional heat per pound, so that the c: 
sponding reduction in the heat rate of the turbin 
about 3 of 1 per cent. 





THE JANUARY ISSUE of the Bulletin de la So 
Alsacienne de Constructions Mecaniques states that 
company now has under construction a 40,000-kva. a 
nator that will operate at 3,000 r.p.m. This mac! 
which is being built for the Electric Light & P« 
Station at Strassbourg (Alsace) is rated at 50 cycles 
and 13,500 14,000 volts. 
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Tightening a Diesel Piston-Pin 
Bearing 
By A. B. NEWELL 


ie MAKING adjustments to thc piston-pin bearings 


of oil engines of the trunk-piston type, there is some- 
cimes an advantage in doing the i»nb without removing 
the piston from the engine, or, if the piston is removed 
to make the adjustment, without driving the pin out 
of the piston. 


The advantage is, of course, in the time 
saved, for the work can 
be done in a more satis 
factory manner by hav- 
ing the connecting rod. 
bearing and wristpin 
on the floor or bench so 
that the pin may 
turned by hand, tried 
for snugness and a gen- 
era: survey be 

When the job is 
threugh the 
doors, it becomes one of 
guesswork, and the ac- 
curacy with which ?t is 
done depends to a great 
extent the — skill, 
patience sometimes 
physical proportions of 
the mechanic. 

Ir the amount of run- 
ning clearance is known 
the work is 
started, it is possible to 




















be 














made. 
done 





crankcase 








upon 
and 





befcre 





make an accurate adjust- 
ment. But the 
space within the piston 
is so cramped that it is 
impossible to 
b ut 
the clearance 
cannot be taken in the regular way with lead wire. 
‘here is, however, another method that can be employed 
in most engines without much difficulty. 











since 





Using leads to check piston- use any- 


° * ' oT 
pin bearing clearance thing specias 


wrenches, 


TAKING THE CLEARANCE 


The position ef the nuts should be marked on the 
wristpin bearing bolts for reference. Then the con- 
necting rod should be disconnected from the crank box 
ind the piston supported within the cylinder by what- 
ever means have been provided bv the engine builder. 
With the rod swinging free, the nuts should be run back 
the piston-pin bearing bolts until the bearing halves 
apart enough to remove all the shims. These should 
carefully marked and set aside as they came out of 
bearing. 


small piece of lead, somewhat thicker than the 

shims will then be inserted in the place of the shims, 

shown in the illustration, and the nuts drawn up 

| the bearing is tight enough to cause the rod to 

‘a bit of resistance when swung by hand, or until 

bearing is as tight as the engineer cares to have it 
working. 

ack back on the nuts and remove the pieces of lead 

“mike” their thickness as well as that of the shims 
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that were removed. 
to be taken out of the shims; 
needed to reduce the clearance. 
when replaced 


The difference will be the amount 


that is, the amount 
in short, the shims, 
should be as thick as the piece of lead 
that was squeezed down in their place. Care should 
be taken to draw down evenly on both sides, since the 
lead, unlike the shims, will not act as a solid filler to 
hold both sides of the bearing apart the same amount. 


THE ENGINEER SHOULD KNOW HIS ENGINE 


The engineer who does the work in this way should 
know his engine. If the bearing halves have 
dressed or hammered out of shape and the surface 
where the shims lie is irregular, the lead will take an 
impression of such irregularities and its thickness will 
not be the thickness of the shims. If the 
shims are made up of several laminations and are bat- 
tered and rough, the micrometer is likely to show them 
to be somewhat thicker than they actually are, for the 
tension of the bolts will them under greatei 
pressure than it is possible to apply with the “mikes” 
and tend to straighten out such irregularities. I have 
suggested that the nuts and bolts be marked in order 
to make a general check on such fallacies as this sys 


been 


average 


place 


tem of taking clearance may have. 

In employing the method just outlined, it will be 
necessary to loosen up the bearing orce to take the 
lead and once to make the adjustment, and since the 
method may err slightly, it may be necessary to loosen 
up once more and add or remove a few thousandths of 
an inch to obtain the final correct clearance. 

The method is superior to the one most commonly 
employed of jumping the piston up and down while the 
connecting rod rests on the crark box, or jumping the 
rod while the piston is supported and feeling at the 
end of the box in an attempt to determine the amount 
the bearing is slack. On rare occasions this jumping 
and feeling method helps the mechanic to guess the 
amount the 


be 


of clearance, but in most instances when 
bearing is up by this method, it is found to 
too tight or too loose and the adjustment must be done 
over again and again until it feels all right when the 
rod is swung. 


set 


It is not uncommon to make one attempt after an- 
other with failure following failure until the engineer 
or machinist doing the work rises up and tells the world 
at large, and in no uncertain terms, that the job can 
not be done. 
is better 


Since he has removed some shims and it 
than it was he will let it go until 
an opportunity presents itself to draw the piston and 
do the job right. 
ordeals and I do not blame these men greatly. 


before, 


l have experienced a number of such 
Working 
through crankcase doors is not a pleasant job at best. 
and employing the method outlined | 
to do a satisfactory job without 
trouble. 


have 
a great 


managed 
amount or: 





Every engineer knows, or should know, that no meas- 
urement or mechancial operation can be exact, using the 
word in its absolute philosophical sense. If a carpenter 
gets the length of a table within a sixty-fourth of an 
inch it is “‘exact.”” The machinist is inclined to call his 
work “exact” when a slight extra twist on the microm- 
eter barrel brings the proper thousandths graduation te 
the scratch. Practically the test of skill is to know what 
degree of worth while for 
ot work. 


precision is each variety 


ho 
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Modern Soot-Blower Practice 


By ROBER 


URING the last several years important advances 
have been made in boiler design and boiler 
operating practice in both large and small sta- 
tions. These changes have, in the main, been widely 
heralded a@# far as the boiler itself is concerned. What 
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Fig. 1—The orifice fitting substituted for a reducing 
valve is less subject to services interruptions and wear 


and works well for reasonably constant flow 


has not been fully understood and appreciated is that 
there have been marked changes in operating p“actice 
With respect to such important auxiliaries as the 
mechanical scot blowers. Determined efforts have been 
made by the leading soot-blower manufacturers to 
improve the efficiency of their product. 


STEAM ECONOMY IMPROVED 


Economy in the use of steam has been developed in 
several directions. The first and most obvious has been 
to reduce the pressure at which the soot blowers are 
As the quantity of steam flowing from a 
nozzle varies almost directly with the pressure, it fol- 
lows that the amount of steam projected from a given 
set of nozzles at 350 Ib. gage pressure will be nearly 
twice as much as that projected at 175 Ib. 


cperate d. 


In connection with lower steam pressures the sug- 
gestion has been advanced that it may be possible to 
secure steam for soct blowers from a bleeder point on 
the main turbine. Aside from the variation in pres- 
sure of extracted steam, there is serious objection tu 
such a system in the possibilities of condensation in 
the long supply line from the turbine to the boiler 
setting. 

Another suggestion contemplates the use of a reduc- 
ing valve. It is believed, however, that cuch valves 
in soot-blower service would require frequent adjust- 
ment if they were to remain accurate and that the 
maintenance charges would be relatively heavy. <A 
relief valve with a blowoff to some point where the 
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steam could be saved, such as a feed-water heater, would 
appear more practical than a reducing valve, but would 
also complicate the system considerably, and it is a 
question whether operating engineers would look favor- 
ably upon any such use of valves. 
PRESSURE-REDUCING ORIFICES 

The answer to the problem has been found in th 
extremely simple arrangement of an orifice fitting 
where the boiler pressure is higher than that desired 
for the maximum cleaning efficiency of the blower ele- 























Fig. 2—This automatic lock limits the number of revol 
tions that can be made without stopping 


With each revolution the small ratchet wheel earried by 
main gear is advanced one tooth by the pawl attached 
fram When this paw! reaches a deep notch in the ratchet 
it drops in far enough to meet a dog attached to the m 
and prevent further motion. The mechanism must be turn: 
until the pawl is picked up by the next shallow tooth 


ments. As shown in Fig. 1, fitting with removal! 
Moncl metal orifice plat-s, having rounded entrance : 
exit edges, is connected in the main steam suppl 

to the soot blower. Muh study is being given to 
determination of the necessary operating pressurt 
different boiler conditions and to the reduction of stea 
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Fig. 3—An early installation of motor-driven 


soot blowers 


the desired by orifice fittings of 


pressure to point 


proper s1Ze. 

The reduction cf steam pressure, however, does not 
represent the greatest potential loss of steam. The real 
peint of attack in the matter of steam conservation in 
t-blower operation is the frequency of blowing and 

number of blows made. 

In this connection economy lies in the use of an auto- 
tie valved soot blower, so designed that a saving in 
team of 50 per cent or more is effected as compared 
the independent-valve soot-blower system. With 
independent-valve system the steam is first turned 
n the unit, then the operator must walk from the valve 
the operating chain to revolve the elements and then 

again to turn off the steam. With the built-in 

the steam is on only while the blower is in action 
not remain on after the actual blowing has 
completed. 


4] 
nea 
Le 


wht 
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CONTINUOUS ROTATION SAVES STEAM 
type of soot blower is designed to rotate con- 
isly, sweeping over the blowing are once in each 
tion. The operator may accordingly cperate th 
r the exact number of times required for cleaning. 
done to save steam. If three blows produc? 
sired cleaning (and it happens that three is th« 
d number in many cases) and it is necessary to 


| 1< 
I .. 


four times to restore the blower to some special 
ition, the steam is uselessly 
cr d by one-third. 


consumption in- 
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This design is particularly valuable for pulverized 
fuel fired boilers where the deposits on the tubes are 
often less tarry or gummy than with stoker firing, and 
where consequently the tubes can be cleaned thor- 
oughly with a single revolution of the soot blower, thus 
saving half of the steam in comparison with a blower 
whose jets have to be passed over the tubes twice before 
the valve can be closed. 

Xeference should be made at this point to the efforts 
being made to determine the correct number of 
blows for different fuels and varying combustion con- 
ditions. For example, tests at Cahokia have shown soot 
blowers to be just as essential with pulverized fuel as 
with stcker firing, but it has also been shown, as indi- 
vated in the preceding paragraph, that the number of 
blows can be materially decreased with pulverized fuel, 
with marked economies in operation. Study of indi- 
vidual conditions is also indicating that it is not neces- 


Sary in all cases to operate all the soot-blower units 
on a boiler through the same number of blows. Thus 
three blows may be required in certain locations, 


whereas two blows or one will suffice in other parts of 
the boiler. 


AUTOMATIC STOP 


After the proper number of blows has been deter- 
mined, the personal equation has still to be taken into 
account; the operator may or not limit the 
blower to the prescribed number 
some check is placed upon him. 

An arrangement developed during the last year auto- 
matically controls the number of blows that the oper 


may soot- 


revolutions unless 

















ator uses on each soot-blower element. After the 
reaaeas "7 
ie 
— et “eee heal 
Fig. 4—A modern electrically operated soot-blowcr head 
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Fig. 5—The main steam line valve is also operated 
electrically 


element has been rotated the number of revolutions 
for which it is set, the device shown in Fig. 2 locks the 
blower against further rotation. To unlock the blower, 
it is necessary to back up on the chain an inch or so, 
whereupon the operator can go forward again for the 
specified number of revolutions, at the end of which 
the device again locks the blower, ete. It is evident 
that considerable saving in steam can be effected by the 
use of this device. 

The design of soot-blower nozzles has been the sub- 
ject of study, as has also the effective action of the 
steam jets in the boiler. In this connection the proper 
location of elements is a subject to which soot-blower 
engineers have devoted as much thought as to any 
single factor. Practice in setting the nozzles relative 
to the boiler tubes has also been developed along the 
lines experience has indicated to be the most practical. 


ELECTRICALLY DRIVEN BLOWERS 


A radical innovation is indicated in the design of an 
electrically operated automatic soot-blowing system, 
comprising an electrically operated main-line steam 
valve, motor-driven heads on the individual  soot- 
blower elements, a master controller controlling the 
operation of the main-line valve and the motor-driven 
heads, and a starting switch to start operation of the 
system. Fig. 3 shows one of the first installations of 
this character, made in Detroit some five or six years 
ago. Present-day equipment is, of course, more fully 


developed. Fig. 4 shows a modern motor-operated head. 
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The master controller is so built that it will control 
the main-line valve (Fig. 5) and the heads in any pre- 
determined manner, operating the several blower units 
singly or in groups, in any order, and each unit inde- 
pendently for any number of revolutions. The units 
are piped to the main-line valve, and the operation of 
these units, as well as the opening and shutting of the 
main-line and drain valve, may be accomplished by a 
remote-control operator. 

New alloys are now being used for soot-blower ele- 
ments located in abnormally hot positions in the boiler. 
which up to this time have either been without soot 
blower elements because of the intense heat or hav: 
been protected by barriers. This is one of the outstand 
ing developments in the art. At temperatures highe 
than any encountered in the hottest locations in a boile: 
setting, the best of these alloys are practically unburn 
able. They resist satisfactorily the erosive and cor 
rosive action of the boiler gases and the constituent. 
of the ash. Under service conditions it is found that 
these elements remain straight and readily operative 
They so meet all demands as to constitute the prac 
tically ideal element. 





New Readers, Take Note 


Here are the conditions of the Power 
prize contest announced several weeks ago. 


Ist Prize $500 
| 2nd Prize $250 
3rd Prize $100 


To be awarded by Power for the articles 
showing the most commendable improve- 
ments in the results obtained from the 
modernization, reorganization or improved 
operation of a power plant, during the last 
two years. 


If you are a wide-awake engineer, your 
chances are as good as the next man’s. 


RULES 
1. The manuscripts submitted will be judged on (a) the 
value of the results, not alone on savings in dollars, (b 
ingenuity displayed, (c) general interest and applicability 
to other plants, (d) method of presentation. 


2. The identity of the plant must be revealed in the 
text and the story must be subject to verification. 


3. Articles should be as short as consistent with telling 
the facts; preferably not exceeding 4,000 words exclusive 
of illustrations, which are desirable. 


4. All manuscripts should be submitted by May 15, 
addressed to Poaer, Tenth Ave. at 36th St., New York, 
and plainly marked “Entered in Power Prize Contest.’ 
The manuscripts should not be signed but each should be 
accompanied by a letter of transmittal giving author's 
name and address. For the purpose of judging, such let 
ters will be keyed to the manuscript and filed. 

5. Articles which do not win prizes, but which possess 
sufficient merit to warrant publication, will be used subse 
quently and paid for at regular rates. 

6. The competition is open to all without regard t 


position, 


7. Names of the judges selected by the editors will b 
announced later. 
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.now Your Plant 
; \O YOU know your plant? 
4 I do.” Are you sure? 
ncovered now and then. 

istilled drip water is 


You answer, “Of course 
Strange things have been 
Are you sure that no clean 
soing to the sewer? Are you 

re that hot water is not going into cold-storage tanks? 

re you sure that cold water is not entering the hot 
torage? 

It pays periodically to wipe out your memory, as it 

‘re, and go over your plant with the eyes of a stranger, 

idying equipment critically and tracing every inch of 

ing. 

A plant that is just right is a slow growth, and the 

wth is a matter of eternal vigilance. It pays to go 

out systematically now and then, looking for things 
little and big that might be chanved to advantage: 
is hard to get at or leaks badly; a bit 


4 


valve that 
of hot piping that might be covered; a bearing that 
should be taken up a bit; an old waterline that should 

looked into for excessive corrosion; an old engine 
that should be taken down for a thorough internal in- 
spection for wear and leaks. 

\nd don’t assume that the general plant layout is 
right because it is old. Make up a complete diagram of 

ping and equipment, and then stand off and look at 
it. It may not look as good as vou think it is. Ina 
larger plant this is a good job for a new man who 
knows nothing about the plant. He will learn a lot and 
is quite likely to uncover some surprises for the older 
nen on the job. In several cases such men have found 
number of things that 


+ 


SO. 


everybody else knew were 


However the job is handled, it is a good job, and 
is not a bad idea to ro about it now, before the heat- 
over. It is easier now to distinguish hot 
and cold water lines, drip lines and the like, and to 
trace their course. And whatever is found that should 

be, can be set down on the docket of work for the 
summer months. 

Try it! 


r season i: 


Dithieulties of the 
Consulting Engineer 
\ THY men after years of preparation and practice 
desert their profession of engineering for other 
of activity is a live question and has given rise to 
columns of letters and comments. 
hile financial inducements are often the motive, in 
ority of instances the desertion is due to the ever 
wing field of usefulness within which the in- 
dependent professional engineer finds himself com- 
professional engineer who attempts to pursue his 
ion independently, faces competition from various 
S s. Consolidations and financial interlocking of 
‘companies and large industrials have resulted in 














centralized engineering staffs within the companies. 
which have taken over work formerly handled by out- 
side consulting engineers. Again, free engineering 
service, as an adjunct to commercial sales, is becoming 
well established. 


abandon his profession or become a more or less un 


As a result the engineer is forced to 


important unit in some commercial organization, where 
engineering advice must too frequently be cut to meet 
the exigencies of the occasion. 
destroyed, at least his 
suffer a partial eclipse. 

This condition, happily, does not exist to so great an 
extent in other professions, and both lawyers and doc- 
tors largely carry on independent practices. Although 
the man with a physical or legal ailment can safely de 
pend upon obtaining unbiased advice, when he has an 
engineering problem, the story may vary. 
considering the problem of power-plant enlargement and 
frequently must make a choic« 


If his manhood is not 


professional self-respect may 


He may be 


between the consulting 
engineer, the equipment enyineer or the commercial en- 
gineer of a utility seeking to sell power. All these three 
may be honest, but it is difficult to form an unbiased 
opinion in matters where one’s own interests 


stake. 


are at 
If each made the same charge for the service 
rendered, the independent have little 
complaint, even though the second party in the negotia- 
tion might not be obtaining as unprejudiced advice as 
he thinks. The difficulty is that it is human to like the 
gift in preference to the article for which one must dig 
into the pocketbook. If engineering services are worth 
while, they are worth a fair price. 


engineer would 


Fuel Consumption 
Not the Only Factor 

~NTIRELY too much stress is placed by builders and 
kK purchasers of Diesel the fuel con- 
sumption. 

Every engineer has in the background considerable 


engines upon 


experience with, or at least knowledge of, steam engines. 
Inasmuch as the water rates of steam engines vary as 
much as two or three hundred per cent, obviously when 
bids were 


the items covering the 
guaranteed steam the 
scrutiny. Sometimes the price of a unit having a high 
water rate was so low as to prompt its purchase to the 
eternal regret of all connected with the power plant. It 
was but natural, then, that builders of economical steam 
engines placed the greatest emphasis on the water rate, 
and the engineer finally incorporated this into his buying 
theory. 

Internal-combustion engines present an entirely dif- 
ferent problem, for the fuel consumptions of any two 
engines of any particular type, regardless of the makes 
and peculiarities of designs, are almost identical. As 
an example, Diesel engines in sizes ranging from ten 
horsepower to ten thousand horsepower do not show a 


under consideration 


consumptions received closest 


—onr 
OO 


variation in fuel rate of more than ten per cent, and 
this holds true for all the various types. 

It is manifestly of little value to set up fuel consump- 
tion as a standard of comparison. Other criterions must 
be used when examining oil engines, of which reliability 
is the most important. 

Just how reliability may be determined is most diffi- 
cult to outline. Certainly, the builder’s shop organiza- 
tion and his ability to embody superior workmanship are 
influences, but how a comparison is to be made is an- 
other story. As reliability exists only where the main- 
tenance is at a minimum, an excellent way of judginy 
engines is by the maintenance, both that known to pre- 
vail in existing plants and that made apparent through 
a study of engine design. 


A Power Supply for 
Electrically Driven Auxiliaries 

MUCH discussed question in power-plant design is 
LX how best to supply power to motors driving the 
essential auxiliaries. A number of methods have been 
suggested and used, but so far no standard practice has 
been adopted. In fact, in some important plants tur- 
bine drives have been selected, which of 
nates the problem of power supply 
more important auxiliary. 


course elimi- 
for motors on the 
The main units cannot be 
any more dependable than their auxiliaries, therefore 
it is essential that these be made as reliable as possible. 
It is not good business to have a unit that costs -one- 
half million dollars or more shut down because some 
auxiliaries that cost a few thousand dollars failed. 

On account of the higher efficiency of the main units, 
there has been a tendency to put all the station load 
on these machines. To do this has in general involved 
two methods, one to supply the auxiliaries from a gen- 
erator driven from an extension of the main generator 
shaft and the other to connect transformers directly to 
the generator leads. With the shaft-end generator the 
auxiliary power is not only supplied from the main tur- 
bine, but is isolated from the main generator. 
These features are desirable, but the auxiliary gener- 
ator increases the length of the unit, which raises some 
valid objections. The auxiliary generator runs at the 
speed of the main unit, which is generally far below the 
speed for which it would be designed if it were an inde- 
pendent machine. 


also 


With transformers connected to the generator leads, 
there is a tendency to consider this as endangering the 
reliability of the main unit. There isa school of thought 
that considers that the transformer is the most reliable 
piece of electrical equipment there is and, that when prop- 
erly connected to the main generator it improves the de- 
pendability of the whole machine over that obtainable 
when an auxiliary generator is used. There is much in 
favor of this thinking. If the transformers are properly 
designed for the service, they have a high degree of 
reliability and they can be protected so they will not 
endanger the main unit. The windings, being immersed 
in oil, will maintain a more stable insulation condition 
than those of the auxiliary generator which may be 
subjected to all the effects of being exposed to the 
atmosphere. 

Should fail and shut the machine 
down, they can be disconnected from the main unit by 
pulling the disconnect switch, and the motors can be 


the transformers 


connected to an emergency auxiliary power supply, thus 
making the machine ready for service again. With the 
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auxiliary generator, it must be disconnected from the 
main unit before the machine will be ready to go into 
service again, which will require a considerably longer 
time than to disconnect the transformers. If the ex- 
citer is connected on the out end of the auxiliary gen- 
erator, this must also be provided for before the machine 
can go back into service. A complete analysis of this 
problem will bring out many other features, but it is 
evident that those who advocate the use of transformers 
have some desirable factors in their favor. 


Power from the Tropical Ocean 
| pres ago Jules Verne let his fancy roam over th: 
ocean and beneath its surface. As a lover of scien- 
tific wonders he penned a story about a great submarin« 
boat in which adventurous men explored the marin 
gardens and cruised through strange seas. Strange to 
Say, many of his fancies grew into facts. The same ha 
happened time and again to other dreams, until now 
pretty nearly everybody is cautious about saying that 
this or that can’t be done or even that it can never pay 

Nevertheless, it must be admitted that not all dream 
come true. The path of engineering advance is strewn 
with the wrecks of projects promoted by telling of othe: 
projects that succeeded in spite of pessimists. 

One fears that this may be the ultimate fate of the 
plan of two French scientists, Georges Claude and Paul 
Boucherot, to extract power from sea water. They 
propose to drive a turbine by vapor from the warm sur- 
face waters of the tropical ocean, allowing the vapor to 
pass through a low-pressure turbine to a condenser 
cooled by cold water pumped from a great depth. An 
over-all temperature range of about forty degrees would 
thus be made available. 

Had it not been for the admitted scientific standing 
of these men, the whole proposition would have been 
Under 
the circumstances it has seemed worthy of serious, it 
not enthusiastic, consideration. 

In this issue, R. H. Andrews, Paris Correspondent ot 
Power, plays around with the idea, making a 
assumptions and calculations upon which he bases a 
tentative appraisal. Mr. Andrews concludes that the 
plan may possibly be feasible technically, although b 
no means easy of accomplishment. Practically, it might 
be wrecked on any one of several difficulties. To men 
tion just one, the rotor of a 35,000-kilowatt unit would 
apparently require a diameter of about one hundred 
feet. Others are discussed in Mr. Andrew’s article. 

All things considered, tropic seas appear to offer 
pretty poor fishing to those seeking new and ecc= 
nomically workable sources of power, but occasivnal 
daydreaming of this sort is a harmless diversion and 
may lead now and then to results of great practica! 
importance. In this case one must not overlook t! 
possibility that the proposal may be ingeniously mod 
fied to dodge some of the mountains of difficulty th 
now stand in the path of commercial success. . 


dismissed as another engineering pipe dream. 


few 





A LoAD SURVEY made on a large power system showed 
that the majority of the motors were loaded at fifty ‘ 
sixty per cent of normal rating and in only about fitte: 
per cent of the cases were they carrying near full | 
From this it is evident that there is a | 
need of information on which to base the loading 
this class of equipment. 


or more. 
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Ideas From Practical Men 


Readers are urged to use this department for the ex- 
change of practical operating information. A minimum 
of five dollars will be paid for contributions accepted. 























Water-Measuring Tanks for Test Purposes 
in the Small Plant 


The illustration shows a water measuring device that 
we have recently installed in our plant for test purposes. 
The measuring tanks are so arranved that the conden- 
sate from any one of the three generating units on the 
weight of water being fed to any one or all of the 
boilers can be accurately measured. The outfit also pro- 
vides a ready means of checking the accuracy of the 
V-notch meter on the heater. 

The tanks (No. 1 and No. 2) are built of heavy gal- 
vanized iron and reinforced with bands. They are de- 























suction line to the pump, the elevation of the heater 


being such that there is sufficient head on the suction 


line to raise thé water into the tanks. 


When using the tanks, the regulator controlling the 
steam to the pump is disconnected and the speed of the 
pump is controlled by the man operating the valves on 
the tanks. In order that this may be done conveniently, 
an extension stem G is carried to the tank 
that all the controls are within easy reach. 

As it is difficult to build the tanks so that they will 
hold exactly 50 Ib. per inch of height, it is necessary 


over so 


to calibrate them and arrange the graduations on the 
gage glass after they are in place. This is best done 




















Arrangement of 


signed to hold 50 lb. of water (at 62 deg. F.) per inch of 
height, or a total of 2,500 lb., when the water level is 
lose to the top of the gage glass. 

The open tank A, which has a slightly greater capacity 
than the measuring tanks, is inserted in the suction line 
o that a measuring tank can be drained quickly and to 
ssure the tank being empty before the valve B is 
losed. The handles for the valves B are extended as 
hown in the detail to facilitate their operation. 

The 3-in. line C is connected to the main condensate 
eader, and the water to the tanks is controlled by the 

cks D, which are so coupled to a single operating 

ver, hinged at the point FE, that when one cock 
pen the other is closed. The cocks are of the single-pass 
larter-turn type with iron bodies and brass plugs. 
When running an evaporation test on the boilers or 
ecking up the meter on the heater, the water is sup- 
lied to the tanks through the risers F' from the main 


is 





measuring tanks for condensate 


from turbines or feed water to boilers 


by weighing the water in some convenient vessel on 
platform and pouring it into the tank until 
the total of 2,500 Ib. has been weighed out. If the level 
does not quite reach the 50-in. mark, the scale can be 
divided into any equal number of parts or if desired 
a piece of board of suitable size can be fastened to the 
side of the tank to bring the water to the proper level. 
This has the advantage that the strip can be planed 
down to the exact size required to give the 50-in. depth, 
then the scale can divided directly into inches. 
Before filling the tanks for calibrating them, water 
should be poured into the connecting piping until it 
overflows into the open tank. This will leave the piping 
full and the water level with the connecting flange on 
the bottom of the measuring tanks. 

As previously mentioned, the tanks were designed 
to hold 2,500 lb. of water (at 62 deg. F.) per inch in 
height. This calls for a cross-sectional area of 1,385 


scales 


be 
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sq.in., or a diameter of approximately 42 in. As it is the amount of steam to the heater was in connection 


practically impossible to make the tank to the exact 
diameter required, it is best to make the diameter 
slightly larger, say 42| to 423 in. and finally calibrate 
the tank by actually weighing the water and inserting 
a wooden strip in the tank to reduce the area to the 
required figure as already described. 

As the temperature of the water will vary over a 
considerable range, correction must be made for the 
average temperature shown during the test period. 
The percentage to deduct from the weight as shown by 
the tanks is given in the following table: 


Per Cent of 
Weight to Deduct 


Per Cent of 


Temperature Temperature Weight to Deduct 


62 0 120 1.0 
70 0.08 130 ta 
80 0.2 140 1.6 
90 0.4 150 1.9 
100 0.5 160 2.2 
110 0.7 


New York City. A. L. COLBURN. 


Exhaust of Feed Pump Used to Drive Fan 
Engine to Reduce Temperature in Heater 

While I was visiting a certain power plant recently, 
the engineer outlined to me some changes he had 
made in an endeavor to increase the economy of the 
plant, some of which seemed to me rather unusual. 

As most of the auxiliaries in the plant were steam 
driven, considerably more exhaust steam was being 
passed to the open heater than could be utilized and 
much was lost to the atmosphere. As economizers 
were also in use, this temperature was much too high 
to get the best results. To further aggravate the 
trouble, the plant was being operated much below its 
rated capacity, and as none of the auxiliaries with the 








Exhaust of fed pump was connected to steam line 
of fan engine 


exception of the feed pump was controlled automatically, 
much steam was wasted through failure on the part of 
the operators to adjust the speed to suit the load. 

One of the first changes the engineer made was to 
connect the exhaust of the feed pumps to the live-steam 
line supplying the induced-draft fan, as shown in the 
illustration. This arrangement appeared to work satis- 
factorily and not only did it reduce the total steam re- 
quired to operate the two units, but the speed of the fan 
was regulated by the speed of the pump, which, in turn, 
was controlled by a float in the heater. 

Another practical idea he had put into effect to lessen 


with the installation of an evaporator. The evaporator 
has been placed adjacent to a 5,000-kw. unit, and the 
steam was taken from the first stage of the machine at 
approximately 50 Ib. pressure and the exhaust of the 
evaporator returned to the turbine again at the atmos- 
pheric stage. The machine being in continuous operation 
about 330 days a year, this arrangement worked well. 
Upon looking over the plant more or less closely it 
was apparent that the economy was about all that could 
be expected, as the equipment was well maintained and 
the exit gas temperature was below 400 degrees. 
Buffalo, N. Y. G. L. ALEXANDER. 


Effects of Opening the Neutral on a 
Three-Wire Circuit 

Where the neutral wire of a three-wire 

220-volt system is fused, there is always the 

of the fuse blowing and causing the voltage 


110- and 
possibility 
to be much 
higher on one side of the system than on the other. 

















Two circuits supplied from a three-wire line 


This will be made clear by referring to the figure, which 
shows one circuit of four lamps connected to one side and 
another circuit of one lamp connected to the other side 
of a three-wire line. As long as the neutral fuse A! is 
complete, the difference in current taken by the two 
sides of the line is carried by the neutrai wire and the 
voltage of the two circuits remains nearly the same. 

If the neutral fuse opens, then the circuit is from 
the + side of the line through the four lamps in parallel, 
then through the one lamp on the other circuit to the 
side of the line. The same current must flow through 
one lamp that flows through the four, so that the single 
lamp will burn very brightly and may soon burn out, 
whereas the four lamps will be dim. the four 
lamps are in parallel, their joint resistance will be one- 
fourth that of one lamp. As the current is the same 
through the single lamp as through the four, the voltag« 
drop across the one lamp will be four times that across 
the four in parallel. 

Whenever the lamps on one side of the circuit bum 
more brightly than they do on the other, it is a good 
indication that the neutral wire is open at some point 
In the earlier days of the electrical industry it used to 
be common practice to fuse the neutral wire, but this 
has changed to the unfused neutral. However, thi 
does not entirely eliminate the trouble, since a loos: 
connection or a breken wire in the neutral will have 
the same effect as a fuse blowing. 

Baldwinsville, N. Y. 


Since 


A. J. CHRISTOPHER. 
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Comments from Readers 














Welded Lugs for Are Welding Cables 


Soldered lugs on power cables have been used for 
many years, and many electrical men seem to be of the 
opinion that soldering is the only practical method of 
attaching lugs. An interesting refutation of this belief 
is found on the latest type Lincoln Stable Are Welders, 
which have the lugs welded to the cable end. On arc- 
welding equipment the nature of the work is such as 
to subject the equipment to occasional severe overloads 
and reliability of operation is of paramount importance. 

With the welded lugs the current-carrying cables can 
be run hot enough to burn the insulation completely off 

















Lugs welded to the cables 


without endangering the lug connection. It will be 
noted from the illustration that the cable strands are 
held mechanically in the copper lug and that the weld 
is made primarily to give a solid-copper path for the 
current. 

While in some cases it may be advisable to have the 
soldered lugs on overloaded cables melt off, it would 
seem possible that welded-copper lugs might have a 
legitimate field of application outside of arc-welding 
equipment, plating equipment and similar heavy-current 
devices. It has been suggested that the welded lugs and 
connections might be used advantageously on electric- 
furnace equipment, heaters, etc. 

Cleveland, Ohio. R. E. KINKEAD, Engineer, 

The Lincoln Electric Co. 


An Engine-Room Heating Problem 


In a cold climate the heating of a Diesel engine room 
s quite < problem. Recently, the reading of the article, 
“Some Thoughts on the Installation of Oil Engines,” in 
the Dec. 21, 1926, issue of Power, set me thinking 
that there must be some advantage in taking the inlet 
iir outside of the building. In figuring out a certain 
nstallation, I found that an engine having 12x18}-in. 
vlinders operating on the four-stroke cycle at 257 r.p.m. 
as taking approximately 151 cu.ft. of air per minute 
ito each cylinder, and since the engine in question 
ad five cylinders, the total air consumed was equiva- 
nt to 775 cu.ft. per minute. 

The dimensions of 
ollows: 35 ft. 


the engine room are roughly as 
by 25 ft. wide, and 25 ft. high. 


long 





This gives a volume of 21,000 cu.ft. Therefore, the 
room was being emptied at the rate of 21,000 775, or 


once about every 27 minutes. With the temperature of 
30 to 35 deg. below zero, as existed some weeks during 
the winter, it was extremely difficult to keep the engine 
room warm. Since the air intake has been taken outside, 
we have no trouble whatever in keeping the room 
comfortable. 

I anticipated trouble with piston lubrication with 
such cold temperatures coming in contact with it, but 
as yet we have experienced none, even with the ther- 
mometer recently registering 42 deg. below zero outside. 

Kamsack, Sask., Canada, JAMES M. BLOOMFIELD. 


This Assistant Engineer— 
What Can He Do? 
I noticed in Power, Feb. 1, 
assistant engineer. 


Personally, I do not see 


I’, P. Terry’s article on the 


how Mr. Terry’s friend has 
He was given to understand 
that old Andy was to be chief as long as he was able to 
give his attention to the plant or even a portion of his 
time to looking after the general welfare of the engine 
department. 


any kick coming whatever. 


The fact that old Andy was well along in 
vears had nothing to do with the time when this assist- 
ant was to be given the position of chief engineer of 
this particular plant. He was to learn every detail and 
working condition, say nothing and saw wood until the 


old man had either retired of his own volition or was 
carried to his last resting place. 

This assistant is handicapped at every turn. He is 
anxious to make improvements in his plant and could 
make great savings, but when he approaches the direc- 
tors, he is told that the matter will be placed before the 
ola chief. From 
further. 

One great mistake the average assistant makes and 
that is to go over his chief’s head and try to make the 
management believe that he can make changes that will 
work wonders in cconomy. It is more than likely that 
the chief has already thought out all the changes his 
assistant has taken up with the management and has 
figured the cost, time lost in making the changes and 
the saving after the changes have been made, but has 
found that it would be robbing Peter to pay Paul. 

At any rate, if the management has any confidence at 
all in the chief, and this management seems to have, 
the assistant is only wasting his time. 


this point he rarely hears anything 


The person to 
whom he should put his improvement theories is his 
chief, and if there is anything in them, his chief will 
most likely take them under consideration. 

If this assistant is so cocksure that he can improve 
steam plants in economy and is not willing to wait for 
the old chief’s demise, he may do well to move on: to 
some other plant. There are many concerns looking for 
such engineers. It is said that a rolling stone gathers 
no moss, but it does gather a lot of experience that may 
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be the means of helping the moss-gathering stunt once 
the stone finds a good resting place and stops rolling. 

However, if conditions are as Mr. Terry describes 
them, the old chief can hardly hang on more than ten 
or fifteen years longer and it may be well for his friend 
to hang around for awhile. Some one has said that con- 
sistency is a jewel, but it is my opinion that if consist- 
ency is a jewel, patience is two jewels. I imagine wait- 
ing for someone to die in order to get his job would 
make time pass very slowly, but someone will have to do 
this waiting, so why not the assistant? 

Staunton, Va. J. W. STEPHENS. 


Pulling Oil-Engine Pistons 

When reading the article on the installation of oil 
engines on page 951 in the Dec. 21, 1926, issue of Power, 
the last paragraph on headroom especially arrested my 
attention, for it reminded me of a similar experience. 

Several years ago I was employed in a power plant 
where a vertical gas engine, direct-coupled to a gen- 
erator, was installed. The engine room was rather low, 

















Pulling a piston when the headroom is small 


but with a view to facilitate the withdrawal of piston 
and connecting rod, the generator was placed flush with 
the floor level. This was not sufficient, as the piston 
and rod could be pulled together only by frequently 
changing the point of application cf the crane hook and 
swinging the piston in a downward direction. It was 
quite a job, and owing to time limitations we were 
compelled to devise a special riggirg. 

In the first place the use of the crane was abandoned 
and a small pulley was bolted to the ceiling of the 
engine room. A long piece of wire rope was connected 
to the eyebolts on top of the piston and thence to a 
tackle fastened to a heavy pipe on the engine-room 
floor, as shown in the illustration. 

Then it was easy enough to raise the piston very 
close to the ceiling, but in order to free the connecting 
rod entirely from the top of the cylinder liner, it was 
necessary to remove the evebolts and replace them by 
a shorter connection. The end of the wire rcepe was 
inserted in a hole drilled in the center of a bar and 
the two capscrews pulled down to clamp the wire. 

Enschede, Holland. H. W. Loos. 
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Advantages in Precooling Ammonia 


The article cf William Jehnke in the Jan. 25 issue 
on saving to be expected by precooling liquid ammonia, 
was quite interesting, but I think his contribution 
would have been more convincing if figures had been 
used to demonstrate how heat in the precooling coil in 
accumulator is taken up, cr how the compressor work 
is diminished by precooling the liquid by ammonia in 
the accumulator. The impression is left that one geis 
the precooling for nothing. 

It does not alter the heat content to be handled by 
the compressor in either case; that is, whether the 
excess heat in the liquid is taken up in the evaporat- 
ing coils or in a precooling coil. 

His figures show that a 100-ton ice plant will do 107 
tons by precooling the liquid, but they do not bring 
out how the heat equivalent cf this seven extra tons, 
supposed to be gained, is taken care of. 

St. Louis, Mo. M. H. MILLS. 


Limitations in Oil-Engine ENiciencies 

The cditorial of the Nev. 30 entitled, 
“Why be Satisfied with Existing 2?” ecalis 
attention to les; effort now being made to improve the 
fuel economy of the compression-ignition engine than 
There 
is, furthermore, mention of ccmmercial limitations for 
the Still engine owing to its unconventional design. 
The editorial is timely. Before exvanding, however, 
upon desired compression-ignition envine development, 
it may be well to recall seme broad distinctions between 
steam and internal-combustion engines. 

The steam plant, since it involves more physical 
processes, is naturally more complex, and Kerce open to 
greater range of investigation and improveme:ut. Be- 
sides, the steam plant has, up to the present time, been 
able to utilize a greater variety of fucl. in variousness 
cf features and acce-sories the steam plant exceeds 
the internal-combustion envine. Fortunately for the 
further development of the steam plant, the present 
generation of engineers takes such contiomerations of 
adjuncts and accessorics as simply natural. 


1926, issue 


Ici ncies 


is being applied to the steam-using prime mover. 


This gives 
stage bleeding for feed heating, multiple reheating ef- 
fects, mercury turbines, and binary-fluid prime movers 
the appearance of being in, or eligible to, good engineer- 
ing standing. It comes to mind, however, that were 
the compression-ignition engine as universal in its abil- 
ity to handle solid, liquid or gaseous fuels as is the 
steam plant, and could it be obtaincd in something like 
as large units, then the present steam plant would not 
be the thing of pride it now is in engineering eyes. 
Prime-mover devclopmcnt may be considered under 
two heads—direct improvement in thermal efficiency, 
and indirect improvement. A direct improvement is 
such as can be derived from an increase in compression, 
an improvement in combustion cr increased ability to 
handle a cheaper fuel. An indirect improvement is such 
as comes frem heat reclamation measures like the utili 
zation of the heat in the jacket water and the exhaust. 
It is noteworthy that while the compression-ignition 
engine has not made any revolutionary direct improve 
ment in a quarter of a century, the steam turbine ha 
done no better. Both these plants have been and art 
still attempting to resort to heat reclamation schcmes 
It would appear that the innovation needed in the devel- 
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opment of a compression-ignition engine, is ability to 
handle the cheaper and more widely obtainable coal; a 
fuel whose commercial standing is not likely to be in- 
creasingly dominated, in this country at least, by the 
legitimate demands of one large class of consumers. 
Commendable as heat reclamation measures for 
any type of prime mover, the advantage of the direct 
over the indirect improvement 
serves consideration. For example, consider an oil en- 
gine that 10,180 B.t.u. per b.hp.-hcour. The 
thermal brake efficiency of this engine would be 2,545 — 
10,180, or 25 per Now, with this same input of 
heat, if an improvement in compression or in combus- 
tion 


are 
in heat efficiency, de- 
requires 


cent. 


could bring about an increave in delivered work 
equivalent to 500 B.t.u. per hour, then the thermal 
brake efficiency would become (2,545 500) 10,180, 


or 29.9 per cent. The result is a gain of 4.9 per cent 
in brake thermal efficiency, which means a 4.9 per cent 
vain in delivered work from the same heat input. 
Consider next the gain in thermal brake efficiency of 
a plant when this efficiency is improved by some heat- 
reclamation scheme that results in a net reduction of 
500 B.t.u. in the chargeable heat input per b.hp.-hour. 
Instead of the plant expending 10,180 B.t.u. per b.hp.- 
hour, it will now require only 10,180 500, or 9,680 
B.t.u. The corresponding thermal brake efficiency would 
be 26.3 per cent, an improvement of only 1.3 per cent, 
and this assumes that 500 B.t.u. reclaimed are a 
complete caving, with no incidental losses or efficiencies 
involved. On this same basis the denominator of the 
efficiency ould have to be reduced to 2,545 —~ 
0.299, or Btu. a reduction of 1,670 Btu, in 
order to make the same gain in efficiency by a reclama- 


the 


equation wv 


8.510 


tion scheme as by a direct gain in delivered work of 
500 B.t.u. The magnitude of the heat quantity, 1,670 
B.t.u., is indicative of the nevessary capacity of the 
reclamation apparatus and the effort invclved. For the 
same gain In thermal brake efficiency the heat to be 
dealt with in the indirect improvement is 1,670 —- 500, 


or 3.34 times a; much as for the direct. 

But ‘the 1,670 B.t.u. were reclaimed from the 
piston, jacket water and exhaust of a Still engine. This 
reclamation would be of 


thermal 


uppo 


no avail for improving the 
brake efficiency till means were provided to 
itilize in form of prime mover the steam gen- 
erated by this heat. If the 1,670 B.t.u. be considered as 
t] of the exhaust-ras boiler, there is still 
» be considered the losses incidental to the steam cycle 

ecuted on the side of 


some 


’ 


cutput 


Ct 
i the piston. If the over- 
ll efficiency of this steam end is assumed to be 20 per 
nt, then the actual gain in work is equivalent to only 
4 B.teu. 
The same expenditure of ingenuity and mechanism, 
applied to obtain a direct gain in efficiency, shculd, it 
uuld seem, bring about increased ability to handle a 
aper fuel than is 


stean 


now in favor or else justify a 
asure of chemical or other treatment of the unfavor- 

fuels. Should the internal-combustion engine be- 
e able to burn ccal satisfactorily, it is probable that 


‘lamation measures as uscd 


ild become 


in the Still envine, 


unattractive. Likewise, wide use of the 


iust-vas turbine might be postponed indefinitely. 
ifortunatcly, appreciable gains in fuel cconomy 
direct improvements are not in sight. Difference 


area of the actual indicator diagr 


am and the ideal 
ible room for improve- 
: somewhat misleading. Aftcr allowing for 
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variable specific heat, it is doubtful if more than 15 per 
cent of the theoretically available heat of the fuel 
remains to be converted into indicated work by further 
improvement of the best commercial engines. And this 
does not mean 15 per cent of the heat in the fuel, but 
15 per cent of the work represented on an ideal diagram. 
Furthermore, the effort to obtain this last 15 per cent 
would be no exception to the common experience in 
obtaining last portions of refinement. 

Determination of the feasibility of the coal-burning 
compression-ignition engine, of the judicious amount of 
attention to preremoval of ash, of the limiting r.p.m. 
as dictated by time required for combustion, seem 
highly desirable. Present alarms seem to be about the 
ash. The relatively long time required for processes 
associated with combustion compared with the amount 
of time the desired r.p.m. provides, may, as with the 
automotive oil engine, prove more formidable than ex- 
pected during commercial development. But as regards 
the ash, suppose central stations using steam had here- 
tofore known only the use of oil fuel. could anyone hope 
to sell the idea of a combination of 
stokers, clinker grinders, and 

Perhaps wider familiarity with the somewhat in- 
ereasingly elaborate fuel and ash handling systems in 
steam plants may make the essentials of the coal-burn- 
ing engine appear less formidable. 
the numerous 


coal conveyor, 


ash removal equipment? 


And when one views 
apparatus of a steam plant, with many 
a multiplicity of parts, it does seem as 
if too much emphasis has heretofore been laid solely 
on the cost of engines. 


pieces having 


When the coal burner comes up 
for consideration it is to be hoped that a sufficiently 
wide-angle lens will be in evidence to include with 
clearer vision the significant relation between price and 
breadth of market. 

The knowledge now possessed of the limits to the 
over-all efficiency of the oil engine, wide distribution, 
price and, apparently, greater independence in the price 
of coal as compared with oil, and the conglomerated 
designs that are being presented for improving the 
thermal efficiency of heat-using prime movers, poin 
to both the scientific and commercial wisdom of research 
development of the coal burner. The narrow margin 
for improvement of the thermal efficiency of oil engines, 
puts the oil-engine developer at an unfair advantage in 
trying to make engine development keep pace with fuel 
prices which, instead of taking years to be determined, 
as are his efficiencies, can be arbitrarily altered over 
night by sales departments and agreements. 
the urgent demand for kerosene and gasoline cannot be 
countered in the oil market by ingenuity in the improve- 
ment of oil engines, even though such might seem to be a 
scientifically reasonable course to pursue. 

There is, of considered the relative 
cheapness of research and development work abroad as 
compared with at home. However, with Germany con- 
sidered as the most likely birthplace of the coal-burning 
engine, it should not be overlooked that Germany was 
somewhat slow to allow the merits of airless injection 
and to confess the complexity of the home-born air- 
injection engine. When it comes, therefore, to the 
determination of commercial feasibility in a broad field 
as compared with technical feasibility, it might, perhaps, 
be well for some work to be done the results of which 
shall be native to the engineering attitude and con- 
ditions at home. ROBERTSON MATTHEWS. 
Detroit, Mich. 


Besides, 


course, to be 





342 


POWER 





Vol.65, No.9 


Steam-Pressure Regulator for 
kxtraction Engines 


r HE Jan. 21 issue of Engineering 

described a new type of automatic 
pressure regulator as applied to a pair 
of 600-i.hp. compound engines installed 
in a British plant. Steam is extracted 
er bled between the high- and low- 
rressure cylinders. This regulator is 
designed to keep the extraction pres- 
constant, regardless of the load 
on the engine or the demand for process 
steam. The following description and 
the accompanying cut are based on the 
article in Engineering. 

The complete plant was supplied by 
Messrs. Galloways, Ltd., Manchester, 
to a bleach works where there is a large 
but variable demand for heating steam. 
The main interest in this instailation 
lies in the regulator, which is of a novel 
type recently introduced by the firm. 
It forms a unit complete in itself, and 
can be installed almost anywhere, and 
for a wide variety of purposes calling 
for pressure regulation. 

The design of this controller is such 
that close regulation of the steam pres- 
sure is possible, but in general practice 
it is usually sufficient to maintain con- 
stancy of pressure within a margin of 
4 lb. to 1 lb. per square inch. 

In the case of an extraction engine 
it is essential that the speed of running 
shall be controlled by the ordinary gov- 
ernor and maintained constant what- 
the demand of the factory for 
heating steam. To this end the cutoff 
in the high-pressure cylinder is con- 
trolled solely by the ordinary governor, 
while the regulator adjusts the cutoff 
in the low-pressure cylinder by means 


sure 


ever 


of a servo-motor so as to maintain the 
steam pressure desired in the extrac 
tion mains. The valve that adjusts 


the supply of pressure oil to the servo 
motor is operated by a weight floating 
on mereury, and the level of this mer- 
cury is controlled by the pressure 
the extraction main 

Steam from these is admitted to the 
regulator through the pipe A, Fig. 1, 
and passes through the spring-controlled 
surplus valve P to the interior of the 
chamber C. This chamber is closed at 
the top by a cover, and is provided at 
the bottom with a leak off to atmos 
there through an opening, the area of 
which can be adjusted by the hand- 
wheel F’, Fig. 2. A second handwheel 
at the top of the cover serves to adjust 
the tension of the spring D by which 
the surplus valve B is loaded. 

in normal running there is always a 
stight flow of steam through B into the 
chamber C, and thence through the leak 
off to the atmosphere. Should the pres- 
sure inethe supply pipe A rise, it forces 
the valve B farther open, and since the 
hak off is unaffected, the pressure in 
the chamber C rises a little, and in do- 
ing so depresses the level of the mer- 
cury in the tank H, expelling it through 
the opening shown at K into the float 
chamber L, which, it will be seen, com- 
municates with the atmosphere. 


in 


The iron float J, which is fitted with 
anti-friction guides, is coupled to one 
end of a floating lever, as shown in 
Fig. 2. The other end of this floating 
lever is connected to the pilot valve 
which controls the supply of pressure 
oil to the servo-motor shown near the 
bottom of the standard. 

The piston rod of this servo-motor 
is coupled up by the levers and cranks 
indicated to the fulcrum of the floating 





of stainless steel. It is thinned down 
at its fulerum end, where it is firmly 
secured, and bends here when it moves. 
Friction is thus eliminated, while, at 
the same time, the lever is efficiently 
guided so that it cannot swing laterally, 
but moves only in a vertical plane. The 


lower end of the surplus valve spindle 
is rounded, and rests freely in a cup 
at the end of the lever H, so that fric- 
tion here is also almost completely elim- 
taken to 


Care has also been 
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Fig. 1 (above) and Fig. 2 
(right)- 


Automatic reg- 
ulator adjusts low-pres- 
Sure cut-off of compound Latest 


enyines to muintain con- - 
stunt pressure of steam 
bled between cylinders. 


Tw 4 D 
Vv book 


va/ve gear 


provided, which restores the pilot valve 
to its mid position as the piston of the 
servo-motor moves over. 

As will be seen from the foregoing, a 
very small pressure in the chamber C 
may be used to lift quite a large and 
heavy float, which will provide more 
than sufficient power for moving the 
pilot valve of the servo-motor. The 
piston rod of the latter is coupled up 
by appropriate linkwork to the valve 
gear of the low-pressure cylinder, and 
thus varies the cutoff so as to maintain 
a practically constant pressure in the 
extraction mains. 

The lever E of the surplus valve is 





Lressure Main 

















A 





he 


reduce to a minimum the friction of the 
linkwork connected with the floating 
lever and its accessories. 

A safety valve G is fitted at the to} 
of the chamber C, and a strainer is pro 
vided on the steam-admission pipe at 7 
It will be noted that with this regulato 
the pressure in the extraction main 
can be modified at will, merely by tight 
ening or slackening the spring D 
the handwheel R, Fig. 2. The regulat: 
can, of course, be used to control t! 
pressure in any system of steam or a 
mains, its applications being by 1! 
means limited to the control of 


engine as described herein. 
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Boiler Furnace Refractories at the 


American Ceramic Society Meeting 


T THE annual meeting of the Amer- 
ican Ceramic Society held in 
Detroit during the week of Feb. 14, the 
meetings the Refractory Division 
opened with a Symposium on Boiler 
Furnace Refractories. 


of 


History oF A.S.M.E. RESEARCH WORK 


C. F. Hirshfeld gave an outline of 
the research on this subject being di- 
rected by a special research committee 
of the American Society of Mechanical 
Engineers. Three several 
electricity supply comnpanies having 
trouble with high boiler furnace walls, 
ntered into a co-operative agreement 
with the United States Bureau of Mine* 
o investigate the problem. The devel- 
of new types of construction 
pointed out the need of better refrac- 
tories. <A field survey was undertaken 
determine the service 
Different kinds of col 


years ago 


opment 


to conditions. 


urnin=® equip- 


ment, coal, and boiler loadings were 
investigated. The field sury 5 i par- 
alleled with laboratory work to check 
the field cbservations and ultimately to 
select the types of refractories best 
suited for the various types of service 
in boiler furnaces. As the hi yf sub- 
scribers extended, the investigation was 
put under the ausnices of the American 


Vechanical 


Society of Engineers and 
-operation was obtained with the 
United Stet Bureau of Mines, the 
United Stat Buresu of Standards and 


the National Geophysics Laboratory. 


DATA FROM FIeLp SURVEY 





The field survey of this investigation 
as reported uron by R. A. Sherman, 
ho showed interesting data from seven 
vs, in which dierent grades of 
1 were burned en kers and in pul- 

| form T} lata included 1 
ry t yeratures, 2 tempera- 
gas compositions elocities, 
mpositicns and gas quantities. 
I fracto? temperatures 
d from 2,599 to 2.86 leo. F. Gas 
peratures as high as 2.999) to 3.000 
I, re reported. The qu itity of 
in the furnace as in some cases 
thirty times as much in furnaces 
pulverized coal as in furnaces 


ng 

chain grates The air-cooling of 
clav brick walls 
vy effective in 1 
e of the hot 


Introduction 


was reported as not 
educing the tempera- 
surface of t! vall. 
air into furnaces 
r zones of reducing atmosphere ad- 
ing walls greatly reduced the slag 
sion. 


ol 


LABORATORY STUDIES 
Q 


Samuel J. McDowell reported 


a r upon 
» laboratory phase of this 


investiga- 
that 
» walls 
the 


tors 


fac 
erosion of furna 
of 
the composition of 
the physical and chemi- 
i properties of the refractory, and the 


discussing the four 
ect the slag 
ely, the 


» of the 


temnerature 
wall 


sur- 
the 


nace 


gases 


composition of the ash. Strangely, the 
composition of the ash impinging upon 
the walls and the heating surface is 
not the same as that in the coal, some 
of the alkalies having been volatilized 
in the flames. The microscopic exami- 
nation of slag-coated refractories from 
the field survey disclosed many inter- 
esting phases of the erystal structure of 
the slag and refractories that will ma- 
terially help in determining the funda- 
mental mechanism of firebrick failures. 


SILICON CARBIDE BRICK 


“The Use of Silicon Carbide’ Refrac- 
in Boiler Furnaces” was _ pre- 
sented by J. A. King. It was stated 
that slag could be removed from fur- 
nace walls by slice bars, steam jets, 
and by the use of water-cooled or air- 
cooled surfaces built into the walls of 
the clinker belt just above the stoker. 
A belt of solid silicon carbide blocks 
built into the clinker belt, 24 to 30 in. 


tories 


high, will greatly reduce the clinker 
trouble. Most of the silicon carbide 
blocks used for this purpose are air- 


cooled, air being forced past the backs 
of them into the plenum chamber under 


the stoker, or through holes in the 
blocks into the combustion chamber. 


Sufficient cooling of the blocks is re- 
cuired to chill the slag on the surface 
of the block to such an extent that it 
will congeal and not run down the hot 
face of the block. The life of such an 
installation is reported to be four to 
five vears. Torch action with coal con- 
taining ash having low fusion temper- 
atures is to be avoided, as the molten 
slag coming in contact with the silicon 
carbide block will wash away the block. 
Yxidation of the material can be mini- 


mized by preventing reversals of oxi- 
lizing and reducing furnace atmos- 


vheres. The high thermal conductivity 
of silicon carbide makes it particularly 
well suited for thin walls to preheat 
combustion air and to shield the rela- 
tively cool tubes in water-cooled fur- 
nace walls in the combustion zone. 


REDUCING SHRINKAGE IN SERVICE 


G. A. Bole reported encouraging lab- 


oratory and short time service tests 
upon the prevention of shrinkage of 


diaspor clay” bricks in service, by the 
addition of cyanite® to the diaspor clay 
‘uring the manufacture of the brick. 
Diaspor clay brick have desirable 
properties, such as high fusion temper- 
ature and consequent high resistance to 
slag erosion, as well as ability to carry 


high loads while hot, and to resist 
spalling. Heretofore, they have given 
trouble due to shrinkage in service. 

‘Silicon carbide is the chemical name for 
earborundum 

Diaspor clay is an aluminum hydrate 
clay 

Cyanite (pronounced kyanite) i the 
cl eal name for a compound of alumi- 
nur ilicon and oxygen having the for- 
r Al.SiO 


a) 


S. M. Phelps reported upon experiments 
being conducted upon the more 
thorough shrinkage of diaspor clay dur- 
ing the calcining process previous to the 
grinding of the clay. The addition of 
small amounts of certain chemicals to 
the clay in this operation greatly re- 
duces the shrinkage of the finished 
brick in service. 
POWER IN THE BRICK PLANT 

Speaking on the “Use and Abuse of 
Power in Heavy Clay Products Plants,” 
C. A. Millar called attention to the 
growth of the use of electric power in 
his industry, with the resulting cleaner 


plant. To effect economies with pur- 
chased electric power, he said, it is 
sometimes desirable to operate some 


equipment at night, so as to improve 
the load factor by reducing the daytime 
peak load. When steam is needed for 
drying, of course boilers must be oper- 
ated. They should be fed with clean 
water arid kept free from scale through 
adequate cleaning checked up by fre- 
quent and thorough inspection. Hand 
firing, Mr. Millar thinks, is cheaper than 
stokers for boilers of moderate size, 
say up to 5,000 sq.ft. of heating surface. 
He remarked on the advantages of set- 
ting the boilers high enough to afford 
sufficient combustion volume. 


Combination Marine Steam 
Power Plants 


Attention is being paid in Germany 
to a method of increasing the economy 
of marine steam engines which depends 
on the addition of low-pressure turbines 
to reciprocating engines. This combi- 
nation is not in itself new. The novelty 
ef the new system lies in the fact that 
the exhaust steam of the reciprocating 


engine is used in a small high-speed 
turbine which bv a_ double-reduction 


gear works upon the same line of shaft- 
ing as is driven by the engine. 

The first plant of this type was in- 
stalled in the German traw'er Sirs, 
and has been under close observation 
for some months. In this vessel the 
boiler pressure about 220 lb. per 
sq.in., and superheating is employed. 
The reciprocating engine develops 650- 
7060 hp. at 110 r.p.m. 

Trials on the test bed showed that 
the addition of the low-pressure tur- 
hine gave an increase of power up to 
34 per cent. In trials of the plant 
after it had been built into the trawler 
the maneuvering qualities proved ex- 
cellent, and there was found to be a 
saving of fuel of from 25 to 30 per 
cert in comparison with reciprocating 
marine engines of similar power. Re- 
sults obtained during the first voyage 
indicated that if only the reciprocating 
engine had been working the fuel con 
sumption would have been 29 per cent 
greater.-—Mechanical Engineering. 
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Die Warmeiibertragung (Heat Trans- 
fer). By Dipl.-Ing. M. ten Bosch, 
Professor at the Technical High 
School in Zurich. Second Edition. 
3erlin, Julius Springer, 1927. Cloth; 
6x9 in.; 304 pages. Price, RM 22.50. 
A treatise on the the general subject, 

including a mathematical analysis of 
transfer by radiation and conduction, 
and the design of heat transfer equip- 
ment. There are many diagrams pre- 
senting theoretical curves and confirm- 
atory test data. -The book should prove 
valuable to students and engineers who 
read German. 


4 First Course in Statistical Method. 
By G. Irving Gavett, Assistant Pro- 
fessor of Mathematics, University of 
Washington. Published by McGraw- 
Hill Book Co., Inc., 370 Seventh Ave., 
New York City, 1925. Cloth, 6x9 in.; 
558 pages; illustrated. Price, $3.50. 
This book is a straightforward ex- 

position of the art of statistics written 
in terms understandable to any intelli- 
gent person. The more advanced math- 
ematical topics are covered in appen 
dices. The volume should be helpful to 
anybody who wants to make a start in 
the field of statistics. The author has 
prepared a clear and pleasant path for 
the beginner. 


Brennstoff und Verbrennung = 1926 
(Fuels and their Combustion). By 
Dr. D. Aufhaeuser. Published in 
German by Julius Springer, Berlin, 
Germany. Paper; 53 x 8% in.; 116 
pages, 16 illustrations; 34 tabula- 
tions. 

This book may be classified as a 
comprehensive analysis of the thermo- 
chemical properties of fuels and the 
chemistry of their combustion. The 
author endeavors to show that the com- 
bustion process is identical for all fuels 
and that the variations in the phe- 
nomena observed within the boiler 
furnace are due to the chemical dissocia- 
tion of the hydro-carbons before com- 
bustion begins. The subject matter is 
presented in a novel and interesting 
manner with the aid of diagrams and 
graphs. The book should be well re- 
ceived by combustion engineers and 
students. 


Der neuzeitliche Aufzug mit Treib- 
scheibenantrieb. By F. Hymans and 
A. V. Hellborn. Published by Julius 
Springer, Berlin, Germany, 1927. 
Cloth; 6x9 in., 99 illustrations, 156 
pages. Price, $4. 

Literature on the basie theory of 
electric clevator design is very limited, 
and it is only recently that research 
engineers began to give this subject 
the attention that it warrants. In this 
book the latest theory of traction ele- 
vator characteristics is set forth. The 
book opens with a brief story of the 
electric elevator and then takes up the 
different methods of roping up traction 


elevator machines and the types of 
grooves used on the sheaves. A chap- 
ter has been devoted to the theory of 
transmission of power by friction be- 
tween the cables and the grooves in 
traction sheaves and the effects of 
different types of grooves. The stop- 
ping of the car and the use of oil 
buffers have been treated in a third 
chapter, and the fourth chapter deals 
with standard practice in elevator 
equipment. The book is written in 
German and is highly theoretical. For 
this class of readers it contains much 
to warrant attention. 


The Elastic Deformation of Pipe Bends. 
By William Hovgaard, Professor at 
the Massachusetts Institute of Tech- 


nology. Published by the Institute 
as publication Serial No. 434, No- 
vember, 1926. Size, 6x9 in.; 50 
pages. Illustrated. 


This paper, reprinted from the 
Journal of Mathematics and Physics 
for November, 1926, presents a new so- 
lution of a problem that has caused 
much trouble and discussion among en- 
gineers, namely, the bending of curved 
tubes. 

It has long been known that pipe 
bends, when exposed to forces tending 
to alter their curvature, show much 
larger deflections than can be ac- 
counted for by the ordinary formula 
for bending of curved solid bars, where 
no sensible deformation of the trans- 
verse section takes place within the 
elastic limit. This discrepancy has 
been generally ascribed to corrugations 
or buckles, or to stretching of the 
material of the pipe wall produced in 
the process of manufacture, but as 
shown in this paper, the principal 
cause of the discrepancy is a deforma- 
tion of the circular pipe section, which 
takes a flattened oval form under these 
conditions. It can be seen at once that 
when a curved pipe is subject to a 
bending couple, tending, for instance, 
to increase the curvature, the tensile 
stresses on the convex side and the 
compressive stresses on the concave 
side must have a tendency to push the 
wall on both sides of a transverse sec- 
tion in toward the neutral surface. The 
moment of inertia of the section is re- 
duced, but this in itself cannot account 
for any material increase in curvature 
oft the bend. The chief cause of this is 
that the material farthest from the 
neutral axis is by this deformation 
enabled to shirk its duty, and is largely 
relieved of stress, so that the angular 
deflection of the bend will be much in- 
creased before equilibrium with a given 
bending moment is established. 

The paper includes a study of the 
work of several previous investigators 
and proposes a new formulation of the 
relation between deflection and stress, 
with confirming evidence from tests of 
full-sized pipe bends conducted in the 
laboratories of the Institute. Measure- 
ments were made of deformation of the 
transverse section of the bend, and 
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these confirm the theory that the flexi- 
bility of pipe bends is due essentially to 
the deformation of the circular section 
of the pipe. They showed also that the 
maximum longitudinal stress does not 
occur at the extreme points of the cir- 
cular section, but at a considerably 
smaller distance from the neutral axis, 
and that the absolute maximum stress 
is transverse rather than longitudinal. 

This subject is of considerable prac- 
tical interest to engineers, and Profes- 
sor Hovgaard’s work should prove of 
considerable value to designers whose 
technical attainments give them a 
grasp of the mathematical and graphi- 
cal presentation of the information 
that he has adopted. It is the author’s 
intention to continue these studies and 
to correlate the results already at- 
tained with actual engineering practice. 


Switching Equipment for Power Con- 
trol. By Stephen Q. Hayes. Pub- 
lished by McGraw-Hill Book Co., Inc., 
370 Seventh Ave., New York City, 
1927. Cloth; 6x9 in.; 279 illustra- 
tions; 556 pages. Price, $5. 

One has only to consider the tremen- 
cous size to which electrical supply 
equipment and systems have grown to 
appreciate the many problems involved 
in controlling such systems, with their 
large networks of transmission and 
distribution lines stretching for hun- 
dreds of miles in all directions. The 
first edition of this book was published 
six years ago, but since that time there 
has been such rapid development in 
transmission systems, automatic and 
supervisory control, in truck-type 
switching equipment, the introduction 
of European practices into this country 
and other developments that the author 
has felt justified in bringing out a 
second edition in order to present an 
up-to-date picture of practice in switch- 
ing and control equipment for power 
systems. 

This new edition has about 100 pages 
more material than the earlier work, 
and 388 chapters in place of 16. To 
switches and different types of circuit 
breakers eight chapters have been de- 
voted; relays and instruments are 
treated of in four chapters; lightning 
arresters and current-limiting reactors 
are each the subject of a chapter; regu- 
lators have two chapters devoted to 
them; switchboards are covered in four 
chapters; busbars and breaker struc- 
tures are each the subject matter of a 
chapter; American and European prac- 
tices in inclosed switch gears are dis 
cussed at considerable length in tw 
chapters, and three chapters have been 
devoted to automatic- and supervisory 
control equipment. 

In the treatment effort has been 
made to include equipment by all th« 
manufacturers, so that the book maj 
be representative of general practice 
A practical presentation of the subject 
has been given, and the use of mathe 
reatics has been avoided entirely. Th: 
object has been to give in a concis 
form a description of the equipment 
available and tell how it is used in tl 
best practice. The author presents hi 
subjects in an easily read form and th 
book contains much of interest fi 
those interested in the electrical switc! 
ing and control equipment for pows 
generation and distribution. 
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Welded Brine Cooler Explodes, Injuring 


ww) 


Two at Fleischmann Yeast Plant 


Safety Valve Shut Off and Warm Water Raises Ammonia Pressure 


to Bursting Point 


OCATED on the root of the Fleisch- 


_4mann Yeast Co. plant on West 
Nineteenth Street, Chicago, a_ brine 


tank blew up during the morning of 
Feb. 16, injuring two workmen and 
more than 200 employees to 
ibandon their posts. 

The workmen were engaged in clean- 
n@ the cooler at the time of the acci- 


lent. This was of the shell-and-tube 
type, the shell being 263 in. in diam- 
eter, 16 ft. in length and made of /;-in. 


plate. The longitudinal seam and the 
roundabouts by which the flanges of the 
hell were set into the tube sheets were 
fusion (gas) welded. Outside the tube 

eets were heavy cast-steel brine 
boxes, the compartments of which were 
mnected by 2-in. tubes. The brine 
made ten passes through the tubes, its 
wat being absorbed by the ammonia 
in the shell. 

The cast-steel brine heads had been 
emoved, but the tube sheets closed the 
tunk tightly at both ends, the liquid 
inlet valve was closed and the 3-in. 
safety valve that had been provided to 
excessive pressure when this 
init was shut down was shut off from 

» shell by a stop-valve, the handwheel 
of which had been removed. This safety 
was tested after the explosion 
{ blew at 140 lb. That on the ad- 
ning cooler, the exploded one being 
e of a nest of three, opened at 180 Ib. 
In the process of cleaning, water at 
temperature of 125 or more degrees 

played upon the shell. The pres- 


elieve 


ive 


Fracture Not in Welded Seam 


sure of ammonia vapor corresponding 
to a temperature of 125 deg. is about 
312 lb. 

The longitudinal seam ripped for its 
whole length for the most part in the 


sheet alongside the weld. The sheet 
tore away clean from the roundabout 
at one end and turned backward, as 
shown in the photograph reproduced 
herewith, at the other. About ten 


tube$ were torn off and thrown about 
50 £t. The remaining tubes were 


bowed, as the photograph shows. The 
normal working pressure was about 


25 lb., and the cooler had successfully 
withstood a shop test of 200 lb. 


Alabama Appeals to Coolidge 
on State Power Claims 

Governor Bibb Graves, Senator Un- 
derwood and members of the Alabama 
delegation in the House called, upon 
President Coolidge Feb. 24, acting 
under a resolution of the Alabama 
Legislature, and presented claims of 
the state for control of the Tennessee 
River within the borders of that state. 

The portion of the Muscle Shoals 
project known Wilson Dam is in 
Alabama, and the present move, it was 
announced, was preliminary to action 
the state proposed to take to force 
settlement of the Muscle Shoals power 
plant controversy. 

The memorial read, in 
lows: 

“Subject only to the authority of the 
United States relative to navigation 


as 


part, as fol- 











































































Showing cooler tube bank with shell tor 
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and to war purposes, the State of Ala- 
bama claims title to and ownership, 
jurisdiction and control of that portion 
of the Tennessee River which is within 
the state, including the power in the 
water. 


*Believing that 


the adjustment of 
this matter is peculiarly within § the 
powers and functions of the Chief 
Executive of the nation, we respect- 


fully submit these claims to the con- 
sideration of the President of the 
United States.” 


Shows General Electric Gave 
Up Extensive Control 
The General Electric Co. has divested 


itself of -the great bulk of its financial 
interests 


in electric power companies, 
the Federal Trade Commission  dis- 
closed in a_ report to the Senate, 


Feb, 23. 

The report was the result of an in- 
vestigation of the electric power in- 
dustry, authorized in 1925 under a 
resolution sponsored by Senator Norris, 
Republican, Nebraska. At that time it 
was charged in the Senate that the 
General Electric Co. “had acquired and 
Was exercising a very extensive control 
over the electric power industry either 
directly or indirectly through 
holders or interlocking 
otherwise.” 

Having decided to divest itself of its 
principal instrumentality for control- 
ling operating electric power compa- 
nies, the Electric Bond & Share Co. in 
December, 1924, the report declared, the 
General Electric Co. in its stockholders’ 
lists in October, 1926, showed no dom 
inating stockholders in either company, 
and there were no common directors. 

On interlocking directorships, the re- 


stock- 
directors or 


port showed that seven General Elec- 
tric directors held directorships in 
other companies, but there were “no 


apparent indications of the exercise of 
much influence in the latters’ affairs.” 
In the directorate of more than 200 
companies, termed by the report “in the 
entire General Electric group,” 49 di- 
rectors held directorships in companies 
not belonging to that group and there 
was no indication of undue influence. 


Detroit Edison Interchanges 
With Consumers’ Power Co. 

Charles W. Tippy, vice-president and 
general manager the Consumers’ 
Power Co., has announced an agreement 
between his organization and the 
Detroit Edison Co. whereby either 
system will supply the other with 
power when the emergency arises. As 
a result, manufacturing industries not 
«nly in Michigan, but also in adjoining 
States, may soon be operated by the 
harnessed energy of Ausable River. 

This year the Consumers’ Power Co. 
and the Detroit Edison Co. will be able 
to interchange energy at will. 


of 
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Full Program for A.LE.E. Men 
Meeting at Kansas City 

A program of unusual attractiveness 
to members of the Southwestern dis- 
trict of the American Institute of Elec- 
trical Engineers will be presented at 
the regional meeting to be held in 
Kansas City, Mo., March 17 and 13, 
under the direction of District No. 7 
of the Institute. The Kansas City Ath- 
letic Club at Eleventh and Baltimore 
Ave. will be headquarters for the mect- 
ing, where the technical sessions will 
be held. 

On Thursday, March 17, three papers 
will be presented; modulator circuits. 
railway signaling, and automatic sub- 
stations being the topics. The follow- 
ing day papers on mercury-are recti- 
fiers, petroleum industry applications. 
flour mill applications and welding 
pipes will be presented. A dinner will 
be served at the Northeast Station of 
the Kansas City Power & Light Co.. 
the evening of March 18. 


M.E.B.A. Delegates Attend 
Washington Convention 

Forty delegates attended the fifty- 
second annual convention of the Na- 
tional Marine Engineers Beneficial As- 
sociation which met at the Franklin 
Square Hotel, Washington, D. C., Feb. 
14. President William F. Yates opened 
the sessions with a short address. 

Secretary of Labor Davis, Hon. D. N. 
Hoover, supervising inspector general, 
and Representative T. V. O’Connor, 
chairman of the United States Ship- 
ping Board, among others, delivered 
speeches. 

On Tuesday, Feb. 15, an invitation 
received from the Convention and Tour- 
ist Bureau of San Francisco to hold the 
1928 convention in that city was re- 
ferred to the delegates. After consid 
eration this invitation was declined. In 
the evening a reception was tendered 
the ladies and delegates. This followed 
the taking of a group picture of mem- 
bers and friends assembled in the after- 
noon on the White House lawn, which, 
as may be seen from the photograph 
below, included President Coolidge and 
Secretary Davis. 

The banquet of the year’s gathering 
was held Feb. 17. Following toasts by 
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Shipping Board, General A. C. Dalton, 
president of the Fleet Corp., Hon. DD. NN. 
Hoover, and Hon. Edward Keating, 
editor of Labor. 


S. F. Jeter Is Promoted by 

Hartford Steam Boiler Co. 

At the annual meeting of the board 
of directors of the Hartford Steam 
Boiler Inspection and Insurance Co., 
which met Feb. 8 with the double pur- 
pose of lessening the duties of Charles 

















Sherwood F. Jeter 


S. Blake, president of the company, and 
of promoting to executive rank several 
departmental heads, Sherwood F. Jeter, 
chief engineer, and Dale F. Reese were 
clected vice-presidents. 

Mr. Jeter came to the company as an 
inspector in 1898, advanced through 
the inspect'on department and in 1915 
was promoted to be assistant chicf en- 
gineer. As vice-president he will have 
full charge of the engineering and in- 
spection departments. 

He was graduated from the Georgia 


School of Technology in 1893. He is a 
member of the American Society of 


Mechanical Engineers, of which he has 
been a manager and vice-president. He 
has served on that society’s Boiler Code 
Committee since 1913 and has had an 
important influence in establishing its 
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Chicago Engineers To Confer 
on Machine-Shop Practice 
For the last few years the Chicagy 

section of the American Society oi 

Mechanical Engineers has considere 

its spring machine-shop practice meet 

ing one of the major events of the sea 
sonal program. This year a progra) 
of exceptional interest has been pre- 
pared, including four papers and tw 

industrial motion pictures, that will b 

presented during the afternoon and th 

evening of March 16. The Machiner. 

Club, 549 West Washington St., Chi 

cago, has been selected as the meetin 

place. 
In addition to the regular A.S.M.E 

membership, invitations have been se 

to the members of the Machinery Clu | 

the mechanical division of the Rotar 

Club, the Western Society of Engi 

neers. and the National Pressed Met 

Society, so that with five societies pa 

ticipating, a record-breaking attend 

ance is expected. 


Kansas City A.S.M.E. Program ? 
Lists Important Topics | 
Promise of much interest to mechan 
ical engineers who plan to attend thx ‘ 
Kansas City meeting of the A.S.M.%., 
to be held April 4-6 inclusive, is seen ( 


in the program of topical papers and 
subjects which will feature the meeting ( 

Among the papers scheduled are ¢ 
“The Place of Railroad Apprenticeship 
in National Apprenticeship Plant,” py ( 


F. W. Thomas; “Training for Fore- 
manship,” by L. A. Hartley; “Educa 
tion Training for Industry,” by Dean t 
P. F. Walker; “Electrical Power Appli 
cation in Oil Fields,” by D. L. Johnson; ! 
“Mechanical Pumping Methods and ( 


Equipment,” by G. McConnell; ‘Indus 
trial Management,” by James McQue a 
ney; “Railway Shop Administration, ' 
by William R. Harris; “Personnel A 
ministration in Steel Industry,” bh; 
F. V. Larkin; “Treatment of Feed 
Water for Industrial and Power-Plant 
Boilers,” by S. T. Powell; “Present 
Tendencies in Steam-Station Design 
and Generation,” by V. E. Alden; 
“Kansas City Industrial Development,’ 
by Lou Holland; “Carbonization of 
Coal,” by Mr. Runge; “Burning of Mid 
West Fuels,” by F. S. Collings; “Indus 










President Yates, speeches were made _ standards of safe boiler construction. trial Furnaces,” by V. J. Azbe; “Pro- 
by Robe Carl White, Assistant Secre- A past-president of the Hartford duction and Distribution of Fuel,” by 
tary of Labor, Admiral W. S. Benson, Engineers Club, Mr. Jeter is a member C. M. Young; “Protection of Flom 
Commissioner of the United States cf a number of other technical societies. Mills and Grain Elevators,” F. D. Hoxie. 
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Boiler Industry Starts Year 
Well 

The year 1927 opened with the boiler 
manufacturing plants of the country, 
taken as a whole, reporting productive 
operations some 9.8 per cent above the 
operations reported for the opening 
month of 1926. A considerable part of 
this increase is probably due to the 
ereater number of large steel heating 
boilers going into new office buildings, 
loft buildings and apartment houses, in 
which line construction is active. Some 
of the firms reporting build this type 
as well as power boilers, hence their 
inclusion. January productive opera- 
tions, however, were 6.4 per cent under 
those of December last year, after cor- 
rections are made for difference in num- 
ber of working days. December re- 
ported the highest boiler production 
for any month during the last two 
years, with the exception of October, 
1925. Such is the picture of productive 
operations in the industry as indicated 
by the consumption of electrical energy 
by a large portion of the boiler manu- 
facturing plants of the country. 

Undoubtedly, owing to improved 
operating methods, better organization 
and more efficient machinery, the boiler 
manufacturing plants are gradually in- 
creasing their actual production per 
unit of energy consumption. On the 
other hand, it is possible that increased 
electrification within these plants may 
have some effect on the apparent pro- 
duction as indicated by the kilowatt- 
hour consumption. To what extent this 
may be a factor, Power is endeavoring 
to ascertain. It is doubtful, under our 
present-day advances in industrial 
processes and equipment efficiency, if 
electrical energy consumption in manu- 
facturing plants can be considered as 
un accurate indicator of comparative 
monthly and yearly production opera- 
tions for a period covering more than 
two years. As a monthly and yearly 
omparison, however, there appears to 
e little doubt that energy consumption 
in be used as an indicator of produc- 
ve operations with a large degree of 

nfidence. 

The consensus of opinion among stu- 
ents of industry at the present time 
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is that business and industrial opera- 
tions during 1927 will be slightly below 
those of 1926, probably from 5 to 12 
per cent under 1926. It appears likely, 
however, owing to the extensive utility 
construction program announced for 
this year and the fact that credit con- 
tinues easy to obtain, that the produc- 
tion operations of the boiler manufac- 
turing plants, taken as a whole, during 
1927 will slightly exceed those of 1926. 
Present economic conditions present 
little to refute this statement. 


Large Coal Reserves Lessen 
Possible Strike Menace 


On the eve of the gathering of the 
representatives of the United Mine 
Workers and the Mine Owners’ Asso- 
ciation to take up the possible agree- 
ment on a new coal scale in the bitu 
miinous regions, the Department of 
Commerce recently made publie statis- 
tics which indicate that a reserve is 
being built up which will make success- 
ful conclusion of any strike, when the 
cld Jacksonville agreement expires, al- 
6st impossible. 

The Bureau of Mines survey of stock 
ac of Jan. 1 last showed in the hands 
of dealers 55,000,000 tons with 5,567,000 
tons in the hands of dealers at the head 
of the Great Lakes. There also is more 
than a normal supply of coal in transit, 
and the investigation indicated that, as 
compared with a year ago, there is to- 
day at least 6,000,000 tons of soft coal 
in the reserve. 


Miners Seek Pay Adjustment 
Without General Strike 
Indications that there will not be 
a general tie-up of the unionized bitu- 
minous coal industry in the event that 
no working contract for the central 
competitive field is reached by April 1 


was given Feb. 23 by the miners’ 
leaders. 


After an executive meeting of the 
policy committee of the United Mine 
Workers of America at Miami, Fla. it 
was learned that districts outside the 
central competitive field would be al- 
lowed to continue operations under the 
terms of the Jacksonville agreement. 
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Change of Water Power Act 
Is Sought in Congress 


Bills before the Commerce Committee 
of the Senate and the Interstate and 
Foreign Commerce Committee of the 
House propose a modification of the ex- 
isting definition of “navigable waters” 
as it is used in the Federal Power Act. 
Although they have not as yet been 
placed before the committee for hear- 
ing, they have been the subject of 
vigorous opposition from Dwight F. 
Davis, Secretary of War, acting as 
chairman of the Federal Power Com- 
nission. 

The Secretary’s letter to Mr. Parker, 
chairman of the House Committee, 
points out that the change in definition 
of “navigable waters” as proposed in 
H. R. 14526 would in etfect take from 
the Federal Power Commission the 
authority which it now has to pass 
upon these projects for the purpose of 
determining whether their construction 
or operation would effect the navigable 
capacity of the stream. This would so 
narrow the jurisdiction of the commis- 
sion that an immense amount of work 
would fall to the jurisdiction of Con- 
gress, 

It is felt by the Secretary that the 
present system has worked well and 
has given the desired results to those 
interested in power projects, at the 
same time retaining regulation and con- 
trol of such projects to the extent nec- 
eccary for protection of federal inter- 
ests, 

Erratum—The automatic substation 
equipment described on page 308 of 
Power for Feb, 22, 1927, was purchased 
from the American Brown Boveri 
Electric Corp., of New York. 











| - “Obituary | 








Sir James Kemmal, pioneer in the 
development of electrical power in 
England, died in London, Feb. 9, at the 
He was managing director 
of Babcock & Wilcox, Ltd., with whom 
he had been associated for 40 years. 


age of 62. 


Jesse F. Duryea, New York million- 
aire and president of Pierce, Butler & 
Pierce, New York boiler manufacturing 
company, died suddenly of a heart at- 
tack at the Santa Fe Station, Albu- 
querque, N. M., Jan. 30. Mr. Duryea 
was en route to California, accompanied 
by Mrs. Duryea. 





~ Personal Mention | 

















Robert E. Roesch, electrical engineer, 
recently returned from Cuba, and } 
now engaged in the construction of the 
East River power station of the New 
York Edison Co. 


I. Fallek has severed his connections 
with Ottenheimer Bros.. Inc., of Balti- 
more, and is now engaged in business 
as a consulting engineer and also has 
the agency for the Sterling ammonia 
compressor for refrigeration. He is 


operating under the name of the Fallek 
Engineering Corp., Schenectady, N. Y. 
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Fred. C. Holtz, chief engineer of the 
Sangamo Electric Co. and inventor of 
the Sangamo electric clock, which took 
the Grand Prix at the Sesqui-Centen- 
nial, has been elected vice-president in 
charge of engineering. 


Robert C. Lanphier, electrical engi- 
neer and fellow of the American Insti- 
tute of Electrical Engineers, has been 
elected president of the Sangamo Elec- 
tric Co., Springfield, Ill., to succeed the 
late Jacob Bunn, who had been presi- 
dent of the company since its founda- 
tion in 1899. 


M. B. Watson, of the Central Tech- 
nical School of Toronto, Ontario, and 
chairman of the Ontario Local Section 
of the A.S.M.E., has been elected a 
member of the Council of the Associa- 
tion of Professional Engineers of the 
Province of Ontario, representing the 
mechanical branch of the profession. 


C. T. Baker, consulting engineer, of 
Atlanta, Ga., has been appointed in- 
structor of refrigeration in the Eve- 
ning School of Applied Science, 
Georgia School of Technology. An up- 
to-date experimental plant, which ‘s 
being installed under the direction of 
Prof. Roger S. Howell, will shortly be 
at his disposal. 


P. P. Talati, for 24 years chief engi- 
neer of the Ahmedabod Advance Mills 
at. Ahmedabod, India, has resigned this 
position and will conduct an engineer- 
ing office in that city, specializing in 
steam and oil engine power-plant de- 
sign and supervision. He is desirous 
of obtaining an agency for an American 
oil engine company. 


Dr. Charles E. Lucke has resigned 
his position as consulting engineer of 
the Worthington Pump & Machinery 
Corp., with which concern he has been 
connected since his release from duties 
as Commander in the U. S. Navy dur- 
ing the War. Dr. Lucke is also head 
of the department of mechanical engi- 
neering at Columbia University, New 
York, N. Y. 

Lewis Buckley Stillwell was recent’ ’ 
re-elected chairman of the Engineering 
Foundation for the third time at its 
annual meeting. Mr. Stillwe!'l, a New 
York engineer residing in Lakewood, 
N. J., is past-president of the American 
Institute of Electrical Engineers and 
the American Institute of Consulting 
Engineers. He is a native of Penn- 
sylvania, a graduate of Lehigh, and a 
life trustee of Princeton. 
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being the subject of a paper by O. K. 
Marti of the American Brown Boveri 
Electric Corp. 
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Fuel Prices 
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Society Affairs 








The Birmingham Section of the 
A.S.M.E. will meet to discuss ice at 
the Alabama Power Co. Building the 
evening of March 15. W. W. Taylor, 
consulting engineer with the Rushton 
Corp., Birmingham, Ala., will be the 
speaker, 

The Philadelphia Section of the As- 
sociation of Iron and Steel Electrical 
Engineers will discuss on Mareh 5 
“Parallel Operation of Direct Current 
Apparatus” and “Parallel Operation of 
Mercury Are Rectifiers,” the last topic 


Coming Conventions 


American Institute of Electrical En- 
gineers, KF. L. Hutchinson, secre- 
tary, 33 West 39th St., New York 
City. Kansas City, Mo. regional 
meeting March 17-18, Bethlehem, 
Pa. regional meeting April 21-23, 


Pittsfield, Mass. regional meeting 
May 25-27 Summer convention at 
Detroit, Mich., June 20-24 inclu 
sive; Pacific Coast convention at 


Del Monte, Calif., Sept. 13-16. 


American Oil Burner Association. 
Annual convention and exposition 
at buffalo, N. Y., April 5-7, in- 
clusive ; os FE. Olmstead, 350 
Madison Ave., New York City. 

American Refractories Institute. 
Annual meeting probably in April; 
D>. ’\. Texter, secretary, 2202 Oliver 
Bldg., Pittsburgh, Pa. 

American Society of Civil Engineers. 
George — T. Seabury, secretary; 
Spring convention at Asheville, N. 
C., April 20-22. Annual conven- 
tion at Denver, Col, July 13-15. 

American Society of Mechanical En- 
gineers. Spring meeting at White 
Sulphur Springs, W. Va., May 23 
26. Calvin W Rice, secretary. 
Midwest regional meeting will be 
held in Kansas City, April 4-6 
inclusive; F. S. Dewey, chairman 
of the Kansas City Section. 

American Society of 
ing neers. Western meeting at 
White Sulphur Springs, W. Va., 
May 23-25, in conjunction with the 
Spring meeting of the A.S.M.E 
W. H. Ross, secretary, 35 Warren 
St., New York City. 


Refrigerating 


American Water Works Association. 
W. M. Niesley. assistant secretary, 
170 Broadway, N. Y. Annual con 
vention Hotel Sherman, Chicago, 
June 6-11. 


American Welding Society. Annual 
meeting at 29 West 39th St., New 
York City, April 27-28-29. 


Association of Iron and Steel Elec- 
trical Engineers. Annual conven- 
tion in conjunction with Iron and 
steel exposition at Pittsburgh, Pa., 
June 138-18, inclusive. 


Heating and Ventilating Exposition. 
Will be held at Twelfth Reg ment 
Armory, New York City, Mareh 
14-19 inclusive, 

National Association of Practical Re- 
frigerating Engineers. Annual con 
vention probably in November; E 
iH Fox, 5707 W Lake St., 
Chicago, Ill. 

National Association of Stationary 
Engineers—Annual convention, in 
conjunction with the Pacific Coast 
Power Show, will be held at the 
Ambassado1 Hotel, Los Angeles, 
Calif., Aug. 22-27 inelusive, John 
Topman, secretary, convention com- 
mittee, Ohio State annual con- 
vention in Memorial Hall, Lima, 
Ohio, June 16-18, inelusive, in con- 
junction with the Northwestern 
Ohio Power Show: P. H. Grigsby, 
secretary of convention committee, 
Lima, Ohio. New England States 
convention at Portland, Me., June 
17-18. Thomas H. Clark, president, 
Worcester, Mass Robert Johnson, 
secretary, 65 Charlotte St., Wor- 
cester, Mass. Indiana State con- 
vention at Anderson, May 27-28: 
George S, Billman, secretary. 

National Board of Boiler and Pres- 
sure Vessel Inspectors. Annual 
meeting at Nashville, Tenn., during 
second week of June 

National Eleetrie Light Association. 

Jackson Marshall, secretary, 29 
West 39th St, New York City. 
Annual convention at Atlantie City 
week beginning June 6 

Universal Craftsmen Council of En- 
gineers, Thomas H. Jones, secre- 
tary, 33 Linden Ave Cherrydale, 
Va Annual convention at Buffalo, 
~~. 2 Aug, 2-6 














COAL 


The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 


Bituminous Market Feb. 21 
Net Tons Quoting 1927 
i eee New York.. $2.75@$3.2 
Smokeless....... Boston. 1.88 
Cleartield........ Boston. 1.60@ 2.00 
Somerset........ Boston. 1.85@ 2.15 
Kanawha........ Columbus..... 1 40@ 1.7 
HWocking......... Columbus..... 1 75@ 2.0 
Pittsburgh.......  Pittsburgh.... 1.80@ 1.96 
Pittsburgh gas 

sluck . .... Pittsburgh 1.40@ 1.50 
Franklin, Ih.....  Chieago 2 50@ 2.75 
Central, [ll...... Chiengo 2.003 2 2 
Ind. 4th Vein.... Chiengo 2.40@ 2.5 
West Ky.. Louisville 135@ 1.65 
o. . g.. Louisville... .. 1.50 1.85 
Big Seam....... Birmingham... 1.50@ 2.0 
Anthracite 
Gross ‘Tons 
Buckwheat No.l. New York.... 3 00M 4.00 
Buckwheat No.1. Philadelphia... 2.750% 3.75 
Birdseye........ New York.. 2.00 


FUEL OIL 


New York—Feb. 24, lighi oil, tank- 
car lots; 28@34 deg. Baumé, 6c. pe 
cal.; 36@40 deg., 6ic. per gal. f.o.b 
Bayonne, N. J. 

St. Louis—Feb. 16, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $2.00@ 
$2.05 per bbl.; 26@28 deg., $2.05@$2.10 
per bbl.; 28@30 deg., $2.10@$2.15 pe. 
bbl.; 830@32 deg., $2.15@$2.20 per bbl.; 
32@36 deg., gas oil, 6.25c. per gal.; 
38@40 deg., 7c. per gal. 

Pittsburgh—Feb. 15, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 64¢. per 
gal.; 36@40 deg., fuel oil, 6.374¢. pe 
gal. 

Philadelphia—Feb. 16, 27@30 deg., 
$2.52@$2.58 per bbl.; 
$1.90@$1.96 per bbl. 


Cincinnati—Feb. 14, tank-car lots, 


f.o.b. local refinery, 24@26 deg. Baume. 
6c. per gal.; 26@30 deg., 6§c. per gal.: 
30@382 deg., 7c. per gal. 

Chicago—Feb. 15, tank-car lots, f.o.b. 
Oklahoma. freight to Chicago, 92c. pe. 
bbl.; 24@26 deg., $1.27 per bbl.; 26@ 
30 deg., $1.35; 30@32 deg., $1.75. 

Boston—Feb. 21, tank-car lots, f.o.b 
12@14 deg. Baumé, 4.85c. per gal.; 28@ 
32 deg., 6c. per gal. 

Dallas—Feb. 19, f.0.b. local refiner) 
26@30 deg., $1.75 per bbl. 








Business Notes 














The New York Engineering Co. ha: 
recently moved its offices to the Ev 
ning Post Building, 75 West St., Nev 
York City, which has just been co! 
pleted. They formerly occupied 2 Re 
tor Street where they have been 
the last twenty years. 

The Elliott Co., Pittsburgh and Jea 
nette, Pa., with works also at Ridgwa! 
2a., and Wellsville, N. Y., announce 
the election of additional executi 


officers. James E. Watson continues 
executive vice-president. G. F. Elli 


18@19 deg., 


























March 1, 1927 


has been elected a vice-president and 
assistant to the president, W. S. Elliott, 
and appointed : general manager in 
harge of the Ridgway Dynamo & En- 
gine works of the Elliott Co. R. N. Ehr- 
hart has been elected a vice-president 
in charge of engineering. 


The Whiting Corp. has made the fol- 
iewing changes in its sales organiza- 
tion: R_ H. Bourne, formerly vice-presi- 
dent and sales manager, is now senior 
vice-president and will devote his time 
to the Grindle Fuel Equipment Co. and 
Joseph Harrington Co. sales. N. S. 
Lawrence, formerly vice-president and 
assistant sales manager, is now vice- 
president and sales manager in charge 
of sales for the Whiting Corp. and 
Swenson Evaporator Co. lines. Mr. 
Lawrence will be assisted by A. H. Mc- 
Dougall, vice-president and consulting 
engineer, and R. E. Prussing, 
president in charge of district 
and agents. 


vice- 
offices 
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Diffuser Steam Purifiers The 
Schutte & Koerting Co., Philadelphia, 
Pa., in bulletin No. 9-P devote consid- 
eration to their diffuser steam puri- 
fiers designed to remove from steam 


POWER 


and vapor the moisture, dirt and other 
impurities which interfere with prope: 
operation of the equipment in which 
this steam is used. They are built im 
two styles and in several sizes, and this 
bulletin describes the various construc 
tion and operating features and theis 
application steam purification in 
power and industrial plants. 


to 


and Vacuum 
Gages—The Brown Instrument Co., 
Philade'phia, Pa., has issued Catalog 
No. 75 covering a complete line of indi- 
eating, recording, signalling and control- 
ling pressure gages manufactured by 
the company. This catalog is a revision 
of a former edition, and features all 
types of round case instruments, and 
in addition, single-record, duplex-rec- 
ord, multiple-record, and multiple-du- 
plex-record models of strip-chart pres- 
sure recorders. In addition to pressure 
and vacuum gages the catalog includes 
descriptions and illustrations of Brown 
draft gages. A thoroughly revised 
copy will be sent to responsible indus- 
trial executives on request, 

Surface Condenser Leakage and 
Boiler Water Concentration—The Leeds 
& Northrup Co., 4901 Stenton Ave., 
Philadelphia, Pa., has issued Bulletin 
No. 496 on measuring the impurities in 
boiler fecd water. This bulletin, power 
plant series No. 4, contains much valu- 
able information. The first part con- 
siders the impurities in boiler feed 


Recording Pressure 


9 


34 


water, their effects and the condition 
under which they get into the boiler. 
Then the various methods of measuring 


these concentrates are explained. <A 
number of typical installations are 
shown. This bulletin is more than a 


catalog, as it tells an interesting story 
on an important feature in boiler oper- 
ation. 


Brown Electric CO. Meters—Applica- 
tion of the thermal-conductivity method 


of CO. measurement further developed 
by the Brown Instrument Co., Phila- 
Gelphia, Pa., through important im- 
provements in the design and construe- 
tion of the Brown electric CO. meter, 
is the topic of catalog No. 33. These 
improvements radically simplify the 
construction and installation of the 
elements of the instrument apparatus 
through which the gas passes. Filters, 


condenser and cell block are combined 
in one unit by the new arrangement. 
Also a novel construction of combined 
sampling-tube filter and thermocouple 
allows the flue-gas temperature and 
gas sample to be obtained through a 
single opening in the flue wall or up- 
take. The catalog also contains a short 


introduction covering the relation of 
furnace operating economy to CO, in 


flue gas, followed by an explanation of 
the Brown Electric CO, meter operating 
principle, design and advantages, with 
descriptions and illustrations of indi- 
cating and recording models. 
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Ark., Springdale—City will soon receive a story office and store building includ Minn., Minneapolis—-Intersection Hold 
ds for waterworks improvements in- nz steam heating system, elevators, ete., ing Co., M. T. Baker, Pres., Baker Bldg 
iding pumping plant, mains, et Esti- tt Michigan Ave and South Water St awarded contract for the construction of a 
ited cost $50,000. Estimated cost $2,000,000 4 T. Davis, 12 story office building at Seventh St. and 
Calif., Long Beach—City had plans pre- 100 North Michigan Ave., is architect Marquette Ave, to J Leck ¢ 0. 20 South 
red for the construction of two pumping Owner is general contractor hae A St rere cost $ ere, Steam 
tions, pipe lines, ete. at pump district Hl., Galesburg—City is having plans pre- i aes a tot systems, elevators 
R. D. Van Alstine, is city engineer. pared for the construction of a water Ct: WI! ve installec 
Calif., Los Angeles—I. Stone, 1528 West pumping station _Pearse, Greeley & Han : Mo., Cape Girardeau Hotel Securities 
\dams St., is having preliminary plans pre- sen, 6 North Michigan Ave., are engineers Corp., KE, EK. Singleton, 626 Pine St., St 
red for the construction of a 10 story 1, Springfield—City, J. E. Smith, Mayor, ouls, will receive bids about Mar. 5 for 
rtment including automatic refrigera- had sketches made for the construction of the construction of a 6 story hotel includ 
system, electric elevators, etc., ON a4 10 story office building Estimated cost 'M#, steam heating system, elevators, ete 
t Adams St. Estimated eost $1,000, $1 500.000 Helmle & Helmil Meat Na. = oe and Fountain St estimated 
noe oe 1 : ‘ « A. , on * : , s $506 ) 
L. H. Meeks, 26142 Juliet St. 1 tional Bank Bldg., are engineers Ses AUN 
tect . , N. J., Jersey City--Merchants Refrig 
. ani Sx oO Cx © 5 et: we om ee EN - hess “4 agi, ligt 
Calif., Los Angeles—United Artists Thea- conn” ae ge ee _ : pitonee ? -- erating Corp 1? Varick St., New York, 
Corp., 922 South Olive St., is receiving the oat ti. if ei Ly H R. Bi: ated plans the construction of a cold storage 
for the construction of a 12. story is “1999 mae 1 St "Da tc a sth. plant here. Estimated cost $100,000.) Pri- 
- : : : ; o., 1228 last 3rd § ayton ) osti- re ene 
tre and office building including eee senled aaak 42 beeen BF en PB tc vate plan 
ting svste ‘levators, ete. o sroad- nc : dei. ied : : : = * 5 Iai arric r, 
Re Searle, 3 eee 000. W Iker Ventilation systems, ete. will be installed N. J... Montclair — Harrison-Van Duyne 
Estimated cost $1,000,000 alker : 2 Inc., Kinney Bldg., Newark, is having 
\ sen, Western Pacific Bldg., are archi- ; ae sage lee data — os plans prepared for the construction of an 
t 03 est Ormsby St., awarded contract for 11 story apartment including steam heat 
Calif... Red Bluff City, E F Lennon, the construct nof a i7 story office building ing system, ele Vators ete., at Claremont 
will soon award contract for water- at tth St. and Broadway to Struck Con- and Bloomfield Aves here Estimated 
improvements including drilling of struction Co Estimated cost $2,000,000 cost $1,000,000. Shape, Bready & Peterkin, 
furnishing and installing 750 g.p.m Md., Hagerstown—Mayor and City Coun- “2%, Madison Ave., New York, N. Y., are 
an 1otor te : , white 
» and motor, et ’ cil, will receiv bids until Mar. 8, for water-  2Penttec 
C., Washington—H. Wardman, plans works improvements including filtration N. J., Totowa (mail Paterson )—State In- 
onstruction of an 11 story hotel in- plant, pumping station, reservoirs, ete will stitutions and Agencies, State Bldg., Tren- 
ng steam heating system, 4 electric also soon award contract for the construc- ton, awarded contract for the construction 
ators, ete. at 18th and G Sts Esti- tion of an electric light plant G. L. Bean of a power house, for Training School for 
ad cost $3,000,000 Private plans. Abbott B'de., Philadelphia, Pa., is engineer Feeble Minded Females here to EL. M 
= Belleville—Franciscan Order_of Sis- Mass., South Boston—(Boston P.O.) Com- baker gies 127 Central Ave., Newark Esti- 
Charity, e o St. ib th = H spital, monwealth Ice & Co'd Storag io... A 1, mated cost $48,278 
West Linc om ot., iS Naving preiiminary Barker, V Pre . 220 Northern Ave., had N. Y., Brookl yn—Jewish Hospital, awarded 
prepared for the construction of ® plans preparee for the construction of an contract for the construction of a hospital 
1 includit € steam heating system, ice and cold storage plant i. N. Pike. and nurses’ hom on Prospect er 
Estimated cost $506,000. 38 Chauncy St., Boston, is architect Thompson-Starrett Co., 250 Park Ave. 
—_ ‘“ - on acti Sime ‘ ar] : > . s Tati = c 29 « 
he emg init pee ag By Mich., Detroit Bd. of Water Comr.. G Estimated cost $2,200,000 
nion Ave., awarde c ‘ontrac ior 1e . ' "A a fforenr ‘ ‘ , t . 
% fiom ot “2 = ee “ 1019 South H. I enxell, 176 East Je fer m Ave Gen UN. Y., Middletown Dept. of Mental 
; cS Ry sched - ‘ost $40.000 Mer., plans the construction — of an Hygiene, Capitol, Albany, will receive bids 
\ve lstimated cost ’ ° emergency pumping station and water in- until Mar. 238, for the construction of a 
Chicago — H. Paschen of Pache n take and tunnel from waterworks to intake refrigeration plant for Middletown State 
111 West Washington St., will build) at head of Detroit River Hospital, here 
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N. ¥.. New Vork—UPellevue & Allied Hos 
pitals, D. MeGrath, Pres., ft. of East 26th 
St Will soon receive bids for the construc- 
tion of addition to hospital at Croton Ave. 
md Southern BRivd K[stimated cost S1.- 
5OO000 Starrett & Van Vleck, 393 7th 
\ve are architects 

N. ¥.. New York—Chase National Bank, 
57 Broadway, will soon receive bids for the 
construction of a 30 story bank and office 
building on Nassau St Estimated cost 
£10.000,000 Graham, Anderson, Probst & 


White, 1417 Railwa ixchange Bldg., Chi- 
cago, Hh, are architects 

N. ¥., New York Rose Marie & Co., Ine 
A Hammerstein, Pres., 1650 Broadway, 
awarded contract for the construction of a 
I> story theatre and ottice building includ- 
ing 4 electrie elevators at 211 West 2rd 
St..to O'Day Construction Co., 1639 Broad- 
was Mstimated cost S1o00,000 

N. ¥.. New York—Rubel Coal & Lee 
Corp (Flenmore \ve and Jamaica St., 
plans to remodel ice manufacturing plant 
on St \nns Ave Estimated cost S500,000, 
i. M. Adelsohn, 1778 Pitkin Ave., is archi- 
tect 

N. C.. Marshall—Carolina Power & Light 
Co  -2 Wallace, Cienm. Mgt Raleigh, 
plans the construction of a power plant and 
high tension line from Spruce Pine to 
Marshall estimated cost $300,000. 

N. €.. Raleigh Citv will soon) receive 
bid for the construction of an auniliars 
waterworks Vstem including pumping 


ete lesti- 

en, Raleigh 
is engineer. 
South Main St., 
truction of a 
to Carmichel 
Savings & Trust 
OOO 000 


equipment, clearing of reservoir, 
mated eost S825, 000 ww. C. Gh 
Building & Loan Bldg., Raleigh, 

0., Akron—M. O'Neil Co., 
awarded contract for the 
tf and 6 story department 
Construction Co,., Central 
Bldg Iestimated cost $3, 
O.. Cleveland Dry Cl 


con 


tore 


Green ‘Aaninge Co., 


R Adler, co Cuyahoga Abstract Title & 
bras ('o., Tz Superior Ave awarded con- 
tract for the construction of a drv cleaning 
plant and boiler house to S. Freidman & 
Machli 17S Corvdon Rd Iistimated cost 
S10 000 

0., Dayton Bd of Trustees, G H 


Brook Pres., is having plans prepared for 
the construction of a story hospital for 
National Military Tlome lestimated cost 
we LL 

0O., Middletown r. A. Sore Paper Co. is 
having plans prepared for the construction 
of a power plant estimated cost $100,000, 
W. DD. Spengler, Union Trust Bldg., Cleve- 
land, is architect and engineer. 

0., Toledo—City Council, plans an elee- 
tion to vote SLD OO bonds for the con- 
truction of ewngee disposal works and 
pumping tation 

Okla., Centrathoma City Council, is 
having preliminary plans prepared for the 
construction of a new Waterworks system 
including well, deep well pump, mains, ete 
estimated cost S1T8,000 engineer not 

ected 


POWER 


Okla., Lawton—South 
Power Co., Barniff Bldg., 
had plans prepared for the 
a 65 ton addition 


Western Light & 
Oklahoma City, 
construction of 


to raw water ice plant, 
here Estimated cost $140,000 D R 
Erusberger, Braniff Bldg., Oklahoma City, 


is engineer. 

Okla., Muskogee—Southern 
ties Co., J. M. Allen, plans the 
of a 50 ton ice plant, probably 
driven Kestimated $75,000 
plans 

Pa., 
sattery 
contract 
boiler 
Orkney St 

Ss. D., Aberdeen—A,. L 
Main St., plans the reconstruction of a 7 
tory hotel including steam heating system 
at Main St. and First Ave., recently de- 
troyed by fire Estimated $500,000 
Architect not welected, 

Tex., Amarillo—City, J. D. 
Mer awarded contract for 
improvements including stor: 
pumping station, pumping 
to Spotts & Maleolm, 
mated cost $163, 

Wis., Milwaukee—Schroeder 
SH Michigan St., awarded 
construction of a 15 story 
and Sth Sts. to W. W. Oceflin 
gan St Mstimated cost 33 
tract for boilers awarded. 

B. OC 


Iee & Utili- 
construction 
electrically 
cost Private 
Philadelphia— Philadelphia 
Co., © and Ontario 
construction of 


for the 
house to Stewart bros., 


Storage 
awarded 
addition to 
2526 North 


Sts., 


Ward, 1216 North 


cost 


Bartlett, 
waterworks 

reservoir, 
equipment, ete., 
Loveland, Colo. Esti- 


Ooo, 


Hotel Co 
contract for the 
hotel on Grand 
Inc 86 Michi- 


00,000, Con- 


River—Crown Willa- 
Bldg Portland, 
with the British 
the construction 

lopment on Camp 
plans a paper (news- 


Campbell 
iper Co., Pittock 
made agreement 
Columbia Government for 
of a hydro-electric deve 
bell River Falls, 
print) mill, initial capacity 200 tons daily, 
ultimate total capacity 1,000) tons. 
5. 000,000 Uitimate 
SO000 000 nm. C. Condit, 
Oakland, Calif., is 


» 


Ore., has 


also 


mated cost $1 
eost § 


ue St., 


365 Bel 
engineer. 
Ont., Gravenhurst— Muskoka Beach 
Front, Dillon & Birks, Federal Bldg., 
plans the construction of a 8 and 4 story 
hotel including steam heating system Esti 
mated cost $400,000 to $500,000 iD 
Sheppard, 57 Queen St. W., is architect 

Ont., Ste. Marie—.\ 
wndic Albert St. I, 
truction of @ 4 or 5 
am heating system, 
Bay and East Sts 
000 Architect and 

Ont., Toronto—Canadian Pacifie 
Co., Montreal, Que., plans the construction 
of a hotel including steam heating svstem, 
elevators, ete, on Front St. here. Estimated 
eost $5,000,000 Architect not selected z. 
M. R. Fairbairn, is chief engineer. 

Ont., King Edward Hotel, King 
St. E construction of a 5 story 

including steam he; 

ete Estimated cost 
Architect not selected. 


Co... 


co 


Saulte 
HOD 


Grant and 
plan the con- 
tel including 
elevators, ete... at 
Estimated eost 
engineer not sele 


‘ate, 
story he 
Ste 
$500,- 
‘ted. 


tailwavyv 


Toronto 
. plans the 
addition to hotel 
Svstem, elevators, 
$300,000 to $500,000, 








POWER Information Bureau 


Your machinery, equipment, 


quirements 
New 


and materials re- 


will be noted free of charge in the 
Plant Construction section of POWER. 


Use the Coupon 


to make your requirements known 


A. W. WELCH 
Power Equipment Information Bureau 
Tenth Ave. at 36th St., New York, N. Y. 
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Ont., Windsor—Essex Border Utilitie 
Comn., Murray Bidg., plans the construc 
tion of a 15,000,000 g.p.d filter unit in 
cluding pumps, motors, ete. Estimated cost 
$750,000 a Keith, Murray Bldg., ji 
engineer, 

Que., Hull—The Gatineau Power Co. had 
acquired the plant of the Papineauville 
Electric Co., on the Ottawa River and 
plans extensions and improveme nts to in- 
crease the capacity Estimated cost 


$250,000, 


CO 











2 nis 
: Equipment Wanted 
BOILERS, PUMPS, ETC.—Water Comn 
Gode rich, Omnt., prices and catalogs ”? 
boilers, pumps, ete. for proposed auxiliar 
pumping plant. BE. H. Darling, 72 Jam 
St., N. Hamilton, is engineer. 
CENTRAL CONTROL SYSTEM—Ttili 
ties Comn., E. V. Buchanan, Gen. Mert 
London, Ont., plans the installation § of 


central control 
Estimated 

COLD STORAGE 
EQUIPMENT 


system in 
S40 000, 


main Station 


cost 


& REFRIGERATION 
South Western Light « 
Power Co., Baniff Bldg... Oklahoma Cit, 
Okla., plans the installation of cold storas 
and refrigeration equipment ineluding 


culating pumps, condensers. ice handling 
equipment, brine tank. ete. to inerease the 
capacity 50 ton Estimated cost 340,00 

BE. R. Erusberger. Braniff Bldg., Oklahon 

City, is engineer 


DIESEL ENGINES AND STEAM ROIT 


ERKRS—-W L, Cunningham, 1354 Burtor 
\ve Ravinia, Ill prices and catalogs o1 
Diesel engines (1 res and small) and stean 
boilers. 

ENGINE, ETC.—Texas Tie & Lumbet 
Co., 1858 Harrison Ave Orange, Tex 
prices and catalogs on 75 hp. engine, lumb 
conveyors, ete. for proposed mill and lun 


ber plant. 
GAS ENGINE AND ELECTRIC MOTOR 


L. P. Black, City ‘Ik, Monrovia, Cali 
plans to purchase a gas engine and électr 
motor for San Gabriel pumping plant, 


ICE PLANT MACHINERY—Rubel ©: 
& Ice Corp., Glenmore Ave. and Jamai 
St... Brooklyn, N machinery for 
manufacturing plant to be remodeled 


ICE PLANT MACHINERY Rockw 
Mfg. Co. is in the market for Frick 
chinery for proposed 25 ton ice plant 

PUMP—Bureau of Yards & Docks, Na\ 


Dept., L. E, Gregory, Ch. of 


Bureau, Was 


ington, D. C., will reeeive bids until Ma 
16, for motor driven centrifugal pump, 
for proposed water purification plant 
Naval Radio Station, Darien, C. Z. 

PUMP—Mavor and City Council, S&: 
Girt, N. J.,. will reeeive bids until Mar 
for furnishing and installing one 1,0 
g£.p.m. pump direct connected to 50 hy 
motor 

PUMP AND GAS ENGINES—FE. 
Vegely, City Clk, Santa Ana, Calif., pl 
to purehase one deep well turbine pum 
one 120 hp. and one 160 hp. gas engines 

PUMP AND MOTOR, ETC. City 
Brainard, Neb., voted $20,000 bonds fer 


waterworks improvements 
g.p.m. centrifugal pump, 15 
motor, et Fulton & 
13th St.. Lincoln, ars 


including 

kva., singl 
Letton, 525 S$ 

engineers 


PUMP AND MOTOR—G. 8. Miller, Supt 
Water Works, Hawthorne, Calif., plat 
purchase one 450 gp booster pump 


motor against 150 ft “ ad 


PUMPS, MOTORS, ETC.—Sewer Cor 
Freeport, N will receive bids u 
Mar. 14, for pumps, motors, et« for pl 
posed sewage treatment plant and pu 
ing station N. S. Hill, Ji 112 Fast 1 
St., New York, is consulting engineer 

REFRIGERATING MACHINE C 
structing Quartermaster, San Fran 
Calif., will soon receive bids for a 
refrigerating machine for Fort MeDow: 

TRANSFORMERS—Ra. of Purchase, 
(. Cain, Secy., City Hall, Columbus, 
Will receive bids until Mar. 10 for distril 
tion transformers, four 25 kKva. and 
50 kva., 2,300-230/115 v., 60 cycle, sit 
ph., also four 15 kva., four 25 kva., 
50 kva., two 75 kva., two 100 kva. and 1 
150 kva., 6,900-230/115 v., 60 evele, ! 
ph., for electric light plant 





